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COMMENT 

N every way—content, emphasis, illustrations, the 

reproduction of a Taylor cost distribution sheet— 
this issue of the BuLLetin is highly satisfactory. We 
do not recall that a Taylor cost distribution sheet has 
ever before been published. This reproduction will be 
of interest, not only to accountants and statisticians, 
but to factory managers as well. It is the product 
of statistical-accounting technique, but its purpose is 
information to executives for the purpose of executive 
control of current operations—not merely to tell the 
story of something in the past which is beyond control, 
which is characteristic of so many cost summaries. It 
should prove to be of unusual interest. 


We this cost distribution sheet is an example 
of a modern, carefully-devised cost technique, 
it is interesting to note that it does not differ in prin- 
ciple from such reports as devised by Taylor some 
thirty years ago. Few people know that he was one 
of that small group of pioneers in cost accounting. In 
so far as available evidence shows, he was the first to 
devise a system of cost accounting which tied in with 
the general accounts. In the files of the Taylor Soci- 
ety is a little document, deposited by Carl G. Barth, 
which is of historic interest; it is a préprint of “A 
Piece-Rate System,” “to be presented at the Detroit 
Meeting (June, 1895) of the American Society of 
Mechanical Engineers.’’ On it is a rubber-stamp im- 
pression as follows: 


FRED W. TAYLOR, M.E., 

Ross Street, Germantown, Philadelphia. 
CONSULTING ENGINEER 
Systematizing Shop Management and 
Manufacturing Cests a Specialty. 
In the early nineties, therefore, between the Midvale 
and Bethlehem periods, Taylor offered himself as a 
systematizer of shop management and a cost specialist. 
This professional period had three phases: first, pri- 
marily the systematizing of shop management, but ex- 
perience soon showed him that such costs as the ac- 
countants of that day could furnish were of no use for 
purposes of control; second, there followed an inten- 
sive study of and emphasis on cost accounting which 
revolutionized (in his practice) the cost accounting of 
that day; third, realizing that shop efficiency was more 
important to his clients than improved cost accounting 
alone, a return to the emphasis on systematization of 
shop management with cost statistics subsidiary—a tool 
of factory management, a most important mechanism 
dependent upon and contributing to other mechanisms 
of good management. 


N those days cost accounting was something new— 
and an interest of shop executives rather than of 
accountants. A search of the leading bibliographies 
of management shows how little was then written on 
the subject. We can find only the following titles prior 
to 1900: 
1885—Metcalf, Henry. The Cost of Manufactures and the 


Administration of Workshops, Public and Private. New 
York: J. Wiley & Sons. 


1886— Metcalf, H Shop Order System of Accounts. 
In Trans. A&M. 


Estimates, Costs and Accounts. 
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BE J. Parke. Mine Accounts. In Engineering 
agasine. 
—Roland, Henry. Cost-Keeping in Machine Shop 


and F a In Engineering Mag 
—Russell, W. F. Foundry Costs. Ac- 
countant. 


1898—Norris, H. M. A Simple and Effective System of Shop 
Cost-Keeping. In Engineering Magasine. 

—Roland, Henry. An Effective System of Finding and 
Keeping Shop Costs. In Engineering Magazine. 
Taylor never wrote an article on cost accounting, al- 
though he worked out a precise and revolutionary sys- 
tem of cost accounting as a part of his general system 
of management. He came to consider the data for cost 
summaries as a by-product of his management routine, 
and the cost summaries themselves as a mechanism of 
that routine. He did not value highly cost data which 
did not flow currently and automatically out of oper- 
ating routine, and which did not result in cost sum- 
maries which appeared promptly enough to influence 
current detail plans and control. It should be noted 
that he located cost accounting in the planning room, 

not in the accounting department. 


UT we set out to say something about the subject- 

matter of the Horwitz-Wembridge-Hutkin article, 
and have gone off at a tangent. That article is a clean- 
cut exposition of statistical control of operations in a 
plant employing some 1100 people. It shows what 
sort of statistical’ control has become possible for a 
plant of that size, at a moderate cost, as a result of the 
invention and perfection of sorting, tabulating and 
computing devices. One small unit can now do what 
formerly required a large, prohibitively expensive unit. 
It shows that statistical summaries can be “ground 
out” promptly enough to yield information in time to 
appraise current progress, and detect and correct op- 
erations which are not proceeding in accordance with 
plans. This particular paper does not discuss, but a 
reading between the lines shows, that back of the me- 
chanical statistical operations must lie control of oper- 
ating conditions, correct analysis of these conditions 
into all their elements, classification and valuation, and 
standards. Statistical control is not derived from the 
collection of casual data, but from the collection of data 
the nature of which has been determined in advance. 
Determination of the nature of those data requires pre- 
cise and detail analysis of the conditions of operations, 
the establishment of operating standards and of a con- 
trol which maintains those standards; and the data 
themselves must be capable of summarization in terms 
of these standards. 
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HE paper by Mr. Brown, describing the organiza- 
tion and the management methods of the Corona 
Typewriter Company, inspired an unusual amount of 
questioning and discussion at the November meeting. 
We imagine that the printed paper will be as stimu- 
lating to the reader. It is an over-all description of the 
organization and management of a medium-sized plant 
which makes a single assembled product, but also con- 
tributory to that makes for assembly stock some 450 
different parts fabricated with precision, all together 
involving nearly 2500 operations. The manufacture 
of the parts and of the assembled product has been 
brought, to a remarkable degree, to the status of con- 
tinuous-process manufacture. It is a point of view of 
the company that it has a moral obligation to give its 
people opportunity for continuous employment. There 
is involved, then, in the management of this plant the 
entire range of general and detail problems involved 
in good management : a calculated quantity of sales ; pol- 
icy and methods which produce that quantity of sales; 
schedules of production, over-all and by departments ; 
research and establishment of standards; precise con- 
trol through planning, scheduling and inspection; ade- 
quate but not superfluous inventories; every detail 
matching every other detail. There has been evolved a 
system of management which is model scientific man- 
agement. It is a plant worth visiting. 


E are happy to be privileged to present a paper 
concerning the work of the Retail Research 
Association—pioneer in associated research in the field 
of retail store management. Since its modest beginning 
some ten years ago it has grown, under wise advisory 
and executive management, into a strong institution 
of great service to its members. It has been one of the 
forces to inspire outside its own membership inquiry 
into methods of management in retail distribution. 
There is no field of enterprise in which there are 
greater opportunities for betterment and economy of 
management, to the advantage of individual distri- 
buting concerns and of consumers. The spread be- 
tween the fabricators’ prices of commodities and the 
prices which the final consumers have to pay is one of 
the facts which is worrying consumers—and one on 
which consumers are focusing attention. The problem 
will be attacked through public agencies and through 
the establishment of public mechanisms of distributive 
management; but we are of the judgment that moral 
responsibility for and the understanding necessary for 
the solution resides in the distributors. 
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SOME OF ITS USES AS A FUNCTION OF 


SCIENTIFIC MANAGEMENT‘ 


By Harry B. Horwitz, Harry A. WemsripGe aND Herman J. HutKin? 


N former years, and not so very long ago at that, or- 

ganizations of all kinds, in the manufacture of met- 
als, in the production of chemical products, in the 
making of soaps, in fact in nearly every field of produc- 
tive activity, were throwing into the waste heap vast 
quantities of materials which had apparently served their 
full purpose and were of no further use. Today many 
of these same waste materials are being used in the 
production of by-products, valuable to the community 
and profitable to the producer. This utilization of what 
was formerly a complete waste has of course resulted 
in lessened cost of manufacture, increased profit and 
frequently has meant the difference between failure 
and success. 

This paper proposes to deal with another class of 
materials which are necessary to produce certain essen- 
tial products, but which, after performing their pri- 
mary function, are all too frequently thrown into the 
waste heap, when by the use of proper methods they 
could be turned into valuable and profitable by-products. 

The materials to which I 1efer are figures. It can 
hardly be disputed that any present-day manufacturing 
and selling organization, any one, that is, that makes 
any pretense whatever to the use of modern methods, 
must have at its disposal certain figures without which 
it cannot function. Certainly it has a payroll. Equally 
certainly it has orders from its customers, factory 
orders to put its products into work, a record of the ma- 
terials and supplies withdrawn from stores and put into 
process, a record of the performance of the factory or 
production organization in turning out the product. In 
all probability it has on file details of the individual 
employees, such as their age, sex, residence, former em- 
ployment, and other such information as is ordinarily 
furnished by the applicant for a job. 


1A the Taylor Society, New 
York, Nov. 1922. 


*Of the Planning Department, the Statistical Division and 
the Methods Division, respectively, of The Joseph & Feiss Com- 
pany, Cleveland. 


These figures, as I have stated, are available to all of 
us; but the question is: Do we make the best possible 
use of them? In using them for their original purpose, 
do we turn out the best possible product? And when 
they have fulfilled that purpose, do we convert them 
into valuable and profitable by-products, or do we throw 
them into the waste heap, bury them in the files and 
never refer to them again? 

In our organization we have had the experience, 
which I have no doubt is common to all concerns, of ir- 
regular but frequent requests, by administrative and 
higher executive officials or by outside agencies, for in- 
formation involving a special and laborious search 
through the files. The objectionable features of such 
procedure are many. First is the embarrassment to the 
division called upon to furnish this information, caused 
by diverting the activities of one or more of its clerks 
from their regular jobs. Next is the obvious duplica- 
tion of effort involved. For example, today we have 
to furnish the information for a questionnaire from the 
Department of Labor and two clerks are assigned to 
dig out the data. Tomorrow or next week we have a 
request by one of the managers for a special report. 
Had we only known it at the time we could have ob- 
tained the information necessary for this report at the 
same time that we secured the data for the question- 
naire, and with little or no additional effort. Now we 
again have to take the clerks away from their jobs for a 
number of hours and set them at digging into the files 
once more. Furthermore, the information is frequently 
inaccurate, as it is obtained in a hurry and usually by 
persons not especially adapted to the work. 

In order to eliminate these objectionable features, 
and at the same time to make the desired information 
more readily available, we have organized what we call 
our statistical division, in which we have included all 
functions formerly engaged in furnishing regular or 
special statistical information. This division acts as a 
clearing house through which pass all the figures re- 
ferred to above; payrolls, stores issues, work started, 
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Fig. 1. Flow of Data into and of Reports out of the 
Statistical Division. 


work finished, orders, shipments, etc. Under a spe- 
cially qualified executive and with a specially trained 
personnel, it can turn out its main products—sales re- 
ports, material reports, expense reports, cost reports, 
etc.—more fegularly, more frequently and more accu- 
rately than we could obtain them in any other way. And 
the material used in the production of those main prod- 
ucts is sorted and classified in such a way as to make it 
available for the production of by-products—periodic 
and special reports of all kinds, regular and special 
analysis of orders, of expenditures, of processes, many 
of which would be otherwise out of the question be- 
cause of the prohibitive expense, both in time and 
money, involved in getting out the data as an inde- 
pendent undertaking. 
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its principal activities, display a few slides to show 
some of the results, and conclude with a somewhat more 
complete exposition of one of the chief products of the 
division which I believe will be of interest to all of you 
-—the expense distribution sheet and the steps necessary 
to obtain it, together with some of the incidental results 
or by-products that we obtain while getting it. 

Figure 1 gives a general view of the flow of figures 
into the statistical division and of the nature of the re- 
ports, both periodical and occasional, that flow out of it. 

From .the Employment and Service Department 
comes all information concerning new employees, and 
changes in the status of old employees. This informa- 
tion is transferred to punched cards (Figure 2), one for 
each employee, and these cards are sorted and filed in 
numerical order. When any employee leaves or is dis- 
charged, the date of quitting and the reason (furnished 
also by the Employment and Service Department) are 
punched on the card, and the card is transferred to a 
file of “quitters.” These cards contain, in addition to 
the name, which is printed on the back, columns for 
employee’s payroll number, car line used, sex, year and 
month of birth, nationality of applicant and of his 
parents, status of citizenship (citizen, alien, etc.), mar- 
ital condition, number of children, previous employ- 
ment, education, standing in psychological and clerical 
tests, date of employment, class of employment 
(whether piece work, hour work or week work) wage 
rate, insurance record, date of leaving and length of 
service. After the files are once established the labor 
of maintaining them is practically negligible, and the in- 
formation to be obtained from them by mechanical sort- 
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Fig. 2. Sketch of Top of Hollerith Personal Data Card. 


It is not proposed in this paper to put forth any argu- 
ment as to the necessity for any of these reports or as to 
the merits of any particular form of presenting them. 
All this paper will attempt to show is that they can and 
should be obtained in the ordinary course of well-con- 
ducted scientific management and that their compilation 
and presentation is a distinct function of such manage- 
ment. It would be impossible to attempt to go into 
detail concerning all phases of the work of this division. 
The object of this paper is to give a brief summary of 


ing and tabulation is almost without limit. Labor turn- 
over records, of course, are the first product of this 
phase of the division’s work, but, by means of the data 
on the punched cards the turnover can be dissected and 
analyzed and becomes the source of very valuable in- 
formation. Similar analyses are made from the cards 
of the employed personnel, and these analyses are of 
tremendous assistance to the Employment Division in 
determining what applicants to accept, or rather, what 
applicants to reject. The expense of instructing new 
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employees is a very considerable item in most plants 
where a certain amount of skill must be attained, and 
a great part of this expense can be saved if we can 
intelligently eliminate those applicants whose qualifica- 
tions would indicate a probable short duration of em- 
ployment. For instance, if the records show that out of 
twenty-five new employees, single, alien, of foreign 
parentage, and with only common-school education, only 
one remained after three months, it would seem the part 
of wisdom to reject the next employee having those 
same qualifications. Such rejections are as much to the 
advantage of the employee as to that of the employer. 

Detailed reports of this kind should be furnished 
periodically. Other reports can be had when desired. 
This service is especially useful in filling out the nu- 
merous questionnaires requested by labor bureaus and 
the various other agencies that are always asking for 
information. These are usually a source of great an- 
noyance, consume considerable time, and are frequently 
filled out without too much regard for accuracy. By 
means of the cards referred to above this work can be 
done quickly, accurately, and without interfering with 
the routine of any department. 

The special uses for this personnel data are innu- 
merable. Take as an example the column in which is 
punched, in code of course, the car line used. In case 
of a breakdown in the service on any car line, we are 
able to determine, at a moment’s notice, the number and 
names of all employees who will be delayed or prevented 
from reporting for work. In case of a street car 
strike, where it is necessary to provide motor transpor- 
tation, it is easy to determine just how many persons 
to provide for in each section of the city. 

Now let us look at the Statistical Division’s work 
in connection with the receiving and handling of orders. 
When any order is received and approved it is delivered 
immediately to the statistical division where all data are 
transferred to another set of punched cards. These 
cards form the basis of over twenty-five different re- 
ports, some seasonal, weekly or even daily, some only 
occasional, and others only when requested by the de- 
partment or official requiring the information. For an 
experienced punch operator, much less time is needed 
to punch the card than would be required to post the 
information on a card or ledger sheet, and, once the 
cards are punched, it is a mere matter of mechanical 
sorting and tabulating to obtain any of the many re- 
ports needed. 

One of the more important periodical reports fur- 
nished from the above data is the lot or material report, 
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which is merely a tabulated recapitulation of all orders 
by materials, giving the number of items ordered in 
each material. This report made out twice a week dur- 
ing the selling season, is used by the merchandising 
department as a guide in the purchase of materials. A 
somewhat similar report, also made out twice a week, 
is the model report, in which orders are tabulated by 
models. This report is of especial value to the plan- 
ning department in determining the personnel and 
equipment required to manufacture the various kinds of 
product in the proportion in which they have been 
ordered. Both of these reports are used by the sales 
department as a record of the season’s result to date, 
as a basis of estimating the probable totals, and as a 
guide in issuing directions to its salesmen—withdrawing 
certain materials when the supply is exhausted, or di- 
recting the pushing of certain models or materials when 
in the judgment of the department such action seems 
advisable. 

The next step in the use of these data (and please 
bear in mind that these are still the same cards punched 
upon the original receipt of the order) is to furnish 
information on which to base the starting of work in 
process. At this point it might be well to explain that 
our product is a seasonal one, and that with the excep- 
tion of certain staple materials it is impossible to have 
on hand in advance any great part of a season’s require- 
ments. It is frequently necessary to put material into 
work almost immediately after receipt. In order to 
manufacture most economically we do not use this ma- 
terial to fill any specific customers’ orders but rather to 
complete our schedule in certain models. This being the 
case, aS soon as material is received, or at any other 
time when material is to be put into work, it is essen- 
tial to know at once, the number of items ordered in 
this material, the number of items in each model in 
which the material is used, and the number of items in 
each size in each model. 

For the coming season we are handling over 500 ma- 
terials in over sixty models, and each model is made in 
a large range of sizes, so that to maintain a ledger by 
materials and models involves the possibility of more 
than 30,000 ledger sheets, each of which is provided 
with at least sixteen columns for sizes. When hun- 
dreds of orders are being received each week it can 
readily be seen that the labor of posting to such a 
ledger from individual orders, either by hand or ma- 
chine, would be stupendous. By means of our punched 
cards, this laborious process is very greatly simplified. 
The cards representing all orders received since the pre- 
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SALES CARD TABULATION 
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Fig. 3. Ledger Posting Report—Sales. 


vious report are sorted by material, by model and by 
customer, and then tabulated on what is known as a 
Ledger Posting Report, of which Figure 3 is a sample. 
This report is presented twice each week during the 
selling season and serves many purposes. First it serves 
as a check against errors both in the original orders 
and in transcribing them to the cards. Next it forms a 
basis for records of individual salesmen. And finally 
the totals at the end of each model are used as the me- 
dium for posting to the ledger record of items sold in 
the various materials, models and sizes. Were it not 
for this system we should have to make a separate 
posting for each of the items shown in the body of the 
report, instead of which we need post only the items 
shown in the line of totals. Furthermore, these items 
are arranged in numerical order and in the same order 
.in which the ledger sheets are arranged, thus elimin- 
ating the necessity of hunting through the ledger to find 
the right page on which to make the entry. When we 
consider that this process must be repeated for 500 
materials in sixty model variations, the saving in time 
and labor becomes most impressive. 

Now let us assume that a quantity of items in any 
material and model have been put into work. The 
question then arises: To what customers should these 
items be delivered? Again we go back to our cards, 
and the answer to the question is simple. We merely 
select the cards for the material and model in ques- 
tion, sort them by customers and we have a tabulated 
report giving all the information necessary for dis- 
tribution. 

These are not the only products of these detailed 
punched cards but they are the principal ones. What I 
wish to emphasize is not the value of the reports them- 
selves, but the simplicity, speed and accuracy of obtain- 
ing them. On a recent occasion we timed a punch op- 
erator and found that in less than half a day he trans- 
ferred to cards the data from 120 orders for over 
11,000 items of merchandise; immediately thereafter 
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Fig. 4. Comparative Order Analysis. 


these cards were sorted in with cards for previous totals. 
and tabulated for the ledger posting report. The entire 
job, including the punching of the cards, sorting and 
tabulating for two large reports required less than 
seven hours’ time of two men. And most important of 
all, the reports were absolutely up-to-date, including all 
orders that had been delivered by mail four hours’ 
betore. 

Let us now turn to a somewhat different, but closely 
allied, group of reports—those used for purposes of 
comparison. For this group we punch a different set of 
cards, also however from the original order. On these 
cards we omit details of materials, models and sizes, 
but include amounts in money, and classify the orders 
by classes of product and of material, by district, size of 
town, by type of customer and by salesman. 

From these cards we obtain a number of extremely 
interesting and valuable reports. For instance, let us 
look at the Comparative Order Analysis (Figure 4). 
This report is divided into two parts, the upper for the 
day for which the report is submitted, and the lower 
for the season to date. The first two horizontal head- 
ings refer only to orders from all customers who placed 
an order the corresponding season of the previous year. 
The items ordered are divided into ten subdivisions, 
thus allowing comparison and analysis of the orders by 
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Fig. 5. Comparative Sales Report. 


classes of material and by types of product. The next 
three lines give the same analysis of orders from re- 
claimed accounts (old accounts who did not buy in the 
corresponding season of the previous year), from ac- 
counts which are only one season old, and from ac- 
counts new the present season. The last line gives the 
totals for all accounts, new or old. The last column, 
showing average number of items per order, is a con- 
venient method of comparison between various seasons 
and between various kinds of customers. The lower 
half of the report is, of course, a duplicate of the upper 
part, but the figures are cumulative for the season. 
These figures, as well as those on other forms shown, 
are quite evidently fictitious. 

A somewhat similar report is shown as the Compara- 
tive Sales Report (Figure 5). This is a comparison, 
expressed in dollars and in percentage of increase or 
decrease between the volume of business booked during 
the current season and the sales to the same customers 
during the corresponding season one year before. It 
also shows the purchase of all customers who did not 
buy the previous year. As the season progresses the 
report also shows the volume and percentage of addi- 
tions to original orders as well as cancellations and 
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We have now briefly taken up the principal reports 
dealing with the receipt, handling and filling of orders. 
All of these reports and analyses have been based on 
two sets of cards punched on receipt of original orders. 
It is impossible to more than merely mention some of 
the many other results obtained by sorting and tabu- 
lating these same cards. We have, just for the asking, 
analyses of orders by classes of merchandise and by 
sizes ; these are of especial value between seasons when 
work is started in anticipation of orders. In a seasonal 
business such as the manufacture of clothing, the ten- 
dency of the production curve is toward deep vaileys 
between seasons and marked peaks in the height of the 
seasons. In order to straighten out this curve it is nec- 
essary to manufacture during the slack seasons, consid- 
erable quantities of staple product for which there will 
be a reasonably certain demand during the busy sea- 
sons. The selection of this product requires good judg- 
ment, and the analyses just referred to enable the per- 
sons making the selection to base their judgment on 
actual history rather than on a personal opinion; or 
estimate. In addition to these analyses we have special 
analyses of mail orders, and of inquiries, classified by 
district and advertising media. We have reports by 
salesmen and by size or town. All of these can be, and 
frequently are carried into complete detail as to mate- 
rials and models. There are also reports showing addi- 
tions to orders, cancellations, filled orders, unfilled or- 
ders, percentages of orders filled, both individually by 
customers and as a whole. And there are others, too 
numerous to mention. Most of them are furnished at 
regular intervals during certain parts of each season, 
but any one can be furnished as often as needed. 

The next phase of the Statistical Division’s work is 
in connection with work in process. ll cutting or — 
manufacturing orders issued by the Scheduling Divi- 
sion of the Planning Department are divided for con- 
venience of manufacture into a number of smaller units, 
called batches, of from one to twenty items each, and a 
sub-manu facturing order issued for each batch. Cupies 
of all manufacturing orders and sub-manufacturing 
orders are delivered to the Statistical Division. The 
main manufacturing order acts as a detailed job cost 
collecting medium. From the sub-manufacturing cards 
are punched cards containing details of the items put 
into work and identifying them with the manufacturing 
order. These cards form an active inventory of all 
work in process, and by mechanically sorting and tab- 
ulating them, we have at very short notice full details as 
to the number, kinds, and sizes of all items of work. 
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- Fig. 6. First Page of Detailed Expense Analysis. 


The Routing Division furnishes the Statistical Division ings and grounds; and finally the expense group, in- 
with a report of all batches finished. Cards for these volving all expenses, which eventually will be distrib- 
batches are then removed from the file of work in uted over one or the other of the first two groups. In 
process and are sorted and tabulated each day to show order to make dependable financial reports there is 
the total deliveries to finished stock, in each miterial requisite a complete and well-defined classification of 
and model by sizes. The cards so removed are held accounts, so that each individual expenditure will auto- 
until the end of the period, then sorted and tabulated matically fall into its proper place on the classification. 
for use in connection with the expense distribution We are using the Taylor mnemonic system of classifi- 
sheet to which reference will be made later. cation, in which expenses are grouped under five main 
Let us now turn to the more strictly financial end of headings from A to E, the product (including stores) 
the Statistical Division’s activities, the collection and under F to W, and the construction group under X 
distribution of expenditures, and incidentally though no to Z. 
less important, the analysis of the pay roll. For this Dealing first with the expense group: Under the 
purpose our expenditures are divided into three main above method of classification we are able to list all ac- 
groups: the product group, embracing all direct labor counts, alphabetically according to symbol, on what we 
and material going into the product to be sold; the con- term a Detailed Expense Analysis, the first page of 
struction group, including direct labor and material which is illustrated by Figure 6. On this sheet we show 
used in addition or improvements to equipment, build- for each account the total of its expenditures for the 
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Fig. 7. Taylor Periodic Expense Distribution Sheet. 
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period, divided into five sub-divisions: Wages, Sal- 
aries, Stores, Miscellaneous Items and Prorated Items. 
Wages and salary items are furnished by the Payroll 
Division in the form of a tabulated recapitulation of the 
payroll for the period. Stores items are obtained from 
stores issues, or requisitions on the stores division, for 
stores used during the period. Miscellaneous items are 
those involving expenditures other than for labor and 
material, such as telephone and telegraph charges, dray- 
age charges, subscriptions, and outside services of vari- 
ous kinds. Prorated items are miscellaneous items paid 
or estimated in advance, such as insurance, taxes, in- 
terest, etc., which must be distributed over an entire 
season or year. Both miscellaneous and prorated items 
are furnished at the close of each period by the Ac- 
counting Department. 

After all expenses have been collected and posted 
opposite their proper account symbol on the analysis 
sheet, the figures in each column are added into sub- 
divisional totals, which are then added into divisional 
totals, and these are finally added into totals for their 
main headings, A, B,C, Dor E. The illustration shows 
figures opposite and symbols representing individual 
accounts, totaled for each sub-division, totaled again 
into main divisions (A, D & A, E) and finally totaled 
opposite the main heading (A). On the right hand side 
of the sheet, and opposite each account are figures com- 
paring the present period with the previous one, and the 
cumulative total to date with the budget to date. 

The value of this Detailed Expense Analysis for the 
purpose of making an intensive study of the cost of any 
activity or group of activities is self-evident. It is also 
invaluable as a basis for budgeting expense for any fu- 
ture period of time. 

Now that we have gathered the expenses under their 
proper headings we can proceed to the other two 
groups, Product and Construction, and distribute the 
expenses over these groups. Figure 7 shows the Ex- 
pense Distribution Sheet for one period. This form, as 
you will recognize, is based on the familiar Taylor Dis- 
tribution Sheet as perfected by Mr. Carl G. Barth. In 
fact we are greatly indebted to Mr. Barth for his per- 
sonal assistance in making the final revision of this 
form. The symbols at the head of the various columns 
indicate the class of expenditures to be entered in each 
column, and are also used for reference purposes in the 
instructions appearing on the left side of the page. The 
columns are arranged in order so that the distribution, 
heginning with the left hand column E, proceeds sys- 
tematically toward the right by consecutive steps, as in- 


BULLETIN OF THE TAYLOR SOCIETY 9 


dicated by the line numbers and explained in the in- 
structions. This process of distribution continues until 
all expenses find their way into totals to be added to 
inventories of Construction, Work in Process, or Fin- | 
ished Product. 

To facilitate the explanation we have divided the 
sheet into six horizontal sections marked 1 to 6 (under 
heading “Posted by”). In Section 1 we list all expen- 
ditures for the period under their proper headings. The 
items to be posted in this section are obtained from the 
detailed analysis of expense just explained, from stores 
issues for materials for construction or product, and 
from the payroll division for direct labor used on con- 
struction or on product. This information as to wages 
for district labor is furnished by the payroll division in 
the form of individual daily summaries for each em- 
ployee so engaged, and is distributed by the Statistical 
Division over the various types of product manufac- 
tured before being entered on the Expense Distribution 
Sheet. 

In Section 2, all expenses, except selling expense, are 
distributed over Construction and Work in Process Ac- 
counts. In Section 3 are computed the various rates 
to be used in making the distribution in Section 2. In 
Section 4 the selling expense is distributed over fin- 
ished product accounts. In Section 5 is computed the 
rate to be used in distributing Selling Expense in Sec- 
tion 4. Section 6 is a supplementary one for the pur- 
pose of demonstrating what part of each main expense 
group might logicaly be charged to profit and loss in- 
stead of to the product itself, because, due to lack of 
orders, lack of materials or other contributing causes, a 
certain part of the time available for manufacturing has 
not been used for that purpose. 

In leaving this expense distribution, which serves as a 
basis for journal entries to the general accounting sys- 
tem, I should like to touch briefly on what might prop- 
erly be called one of its by-products. In the individual 
summaries of wages paid for direct labor furnished by 
the Payroll Division, we have the data for an extremely 
interesting and valuable comparison of divisional per- 
formance. In addition to the piece work wages, which 
is the basic payment for production, quality, attendance, 
etc., there is a number of different kinds of bonuses 
and retainers. By means of the summaries referred to 
above, we collect data showing the proportion of the 
total payroll devoted to piece work, bonuses, and other 
forms of remuneration, for each manufacturing divi- 
sion. These data are charted to show the comparative 
performances of the various divisions, as well as the 
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progress made from period to period by the individual 
divisions and by the shop as a whole. These charts, of 
which Figure 8 is an example, are of obvious value, 
both to the management and te the foremen of the 
various divisions. Furthermore, this same information, 
used in connection with reports of divisional produc- 
tion furnished by the Routing Division, enables us to 
chart in a similar manner the unit wage cost of the 
product for each manufacturing division, both as a 
whole, and divided into its various wage components. 
The mechanical method of analyzing these payroll 
summaries to obtain the data for the above charts may 
be a matter of some interest. Up to the present time 
this sorting has been done by means of punched cards, 
similar to those used in handling Personnel Data and 
Sales Statistics, and the results have been very satis- 
factory. However, it has been found that the labor of 
punching and verifying a large number of cards, and 
the rental of the additional machinery required, was 
hardly justified in view of the fact that the cards, after 
once being used, were of no further value. We ha. 
just installed what might be described as a modification 
of, or rather a new development of, a cash register ma- 
chine, by which the items of pay may be charged, 
simultaneously, to one of several accounts representing 
class of product, to one of a number of accounts repre- 
senting class of wage, and to a controlling grand total. 
In fact the machine will carry twenty-seven simultane- 
ous totals and will give a total for any one or all of them 
whenever desired. This work is done daily and serves 
two additional purposes. It acts as a daily audit on the 
work of the payroll division, and it enables us each day 
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to furnish each employee with a detailed statement of 
his earnings for the preceding day and for the period. 

Before concluding this paper it might be well to 
answer in advance one question that is sure to be asked : 
What does a statistical division cost? The answer to 
that question depends upon the size of the division and 
the nature and amount of apparatus used, and those in 
turn are dependent on the size of the organization, and 
the number, kind and extent of the reports and analyses 
required. For our organization the cost, in payroll 
alone, is approximately nine-tenths of one per cent of 
the total payroll; the total cost, including payroll, sup- 
plies and royalties on apparatus used, amounts to about 
two-thirds of one per cent of the total operating cost. 
But, after all, the question should be, not “What does 
it cost?” but “Is it worth what it costs?” In our case 
the answer is without qualification, “Yes.” This an- 
swer is not based solely on the fact that the output of 
the division is less expensive than it would be if it 
came directly from several widely separated sources, 
though with us that is the case. It also takes into con- 
sideration the much more important fact that by means 
of combining all statistical functions into one unit, 
much information is obtained which would otherwise be 
unavailable, and that by virtue of such information, we 
are able to make savings in many different directions. 
The extent of such savings is often difficult of demon- 
stration, but that they are made and are of considerable 
amount is unquestioned. 

In conclusion a few words as to why we consider this 
compilation of statistics a distinct function of scien- 
tific management. 

Frederick W. Taylor in “Shop Management,” para- 
graphs 149 and 150, lays down the following princi- 
ples : 

“First: A Large Daily Task. Each man in the es- 
tablishment, high or low, should daily have a clearly 
defined task laid out before him. This task should 
not in the least degree be vague nor indefinite, but 
should be circumscribed carefully and completely, 
and should not be easy of accomplishment. 

“Second: Standard Conditions. Each man’s task 
should call for a full day’s work, and at the same 
time the workman should be given such conditions 
and appliances as will enable him to accomplish his 
task with certainty.” 

Another principle, and one which everyone tries 
to follow, is that whenever a job is to be done, the 
man to whom it is given should be the one best 
fitted to do it. 
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It is our belief that a separate statistical division is 
the only means by which statistical information can be 
compiled and presented in conformity with the above 
principles. By concentrating this work into one unit, 
we are able to provide expert supervision, to select a 
specially qualified personnel, and to train them to do the 
work more accurately and expeditiously than if they 
were only called upon to do it occasionally and in addi- 
tion to other duties. We are able to furnish this per- 
sonnel with all available data, with the most modern 
machinery for handling it, and with the proper facili- 
ties for filing it. And we are able to plan the work in- 
telligently. We can tell in advance what reports are 
wanted, and when they are wanted. We can eliminate 
duplication of effort by eliminating reports furnishing 
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the same information as that given by other more neces- 
sary ones. We can combine into one report data orig- 
inating in various sources and thus avoid a number of 
reports by separated departments, in which much of the 
information must necessarily be repeated. And we are 
in a position to make an immediate response to any 
sudden or irregular request for special information. 

And finally we are able to do this work more smooth- 
ly, more quickly, more accurately and at less expense 
than we can do it in any other way. We regard the 
gathering, compilation, and distribution of statistical 
information as a distinct function of scientific manage- 
ment, and believe we are justified in organizing a sepa- 
rate department for the sole purpose of performing that 
function. 


ASKED the director and his associates of the Cen- 
tral Institute of Research at Karlsruhe what they 
think of the application of Taylor methods in Germany. 
They at once called my attention to the fact that de- 
tail elemental time study of the work of the artisan is 
extremely difficult, and probably not worth while, be- 


cause the conditions of work vary so greatly in the small 


industries. 

I then asked what they think of the utilization of the 
Taylor system in the larger industries. They replied 
that it is desirable not to accept hastily any particular 
system, but to first consider it in a spirit of reasonable 
criticism. They seemed to believe (what is certainly 
an error to one who has studied carefully the work of 
Taylor and his followers’) that the Taylor system 
transforms a worker into a machine, a worker who has 
lost interest in his work, and that it would be impos- 
sible to develop the system among the workers of Ger- 
many. I believe that, judging by this opinion, they have 
been badly informed concerning recent American de- 
velopments of Taylor management, in which the inter- 
est of the worker has been given primary consideration. 

They acknowledge, nevertheless, that Taylor is the 


real founder of the great movement towards a practic- 
able scientific study of management, and they affirm 


that in the majority of German industries the function 
of planning and preparation of work is very advanced; 
that the forms which pass from process to process to 
specify the necessary materials and tools for the proces- 
sing of a predetermined lot are utilized in a large num- 
ber of establishments ; and that it is likewise recognized 
that a knowledge of the time necessary to perform a 
given task would permit a rational study of work, a cir- 
cumstance of great importance in the face of the pres- 
ent extremely variable wage conditions. They note on 
work order slips the time which should be taken for 
the job and later the time actually taken, but is not 
customary to base wage payments on a scientific time 
study of operations. The latter, they say, is difficult 
because opposed by the workers’ organizations. 

Management is not able to accomplish all its desires, 
but it seems that gradually managers and workers are 
returning to the piece rate system, and analyses of the 
resultant actual times of operations is permitting the 
reasonably rapid development of progressive methods. 
(Translation of an address of M. Antoine, Civil Engi- 
neer, France, before the Foundation Michelin; from Le 
Genie Civil, 26 August, 1922.) 


1 The author had just returned from an extended tour of im- 


vestigation in the United States. 
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THE ORGANIZATION AND MANAGEMENT OF A MEDIUM-SIZED PLANT! 


THE CORONA TYPEWRITER COMPANY, INC. 


3y Percy S. Brown? 


1. NATURE OF THE PRODUCT 

THE Corona Typewriter Company, manufactures 

only a portable typewriter, the case in which it is 
carried, and a few accessories such as folding stands 
and label holders. Furthermore, as only one model is 
manufactured, this paper deals with a specific type of 
manufacture ; the continuous producing of Coronas and 
their cases. Our system of organization and methods 
of manufacturing control would probably be only 
slightly applicable in plants where there are a great 
variety of products manufactured. 

Our problem is to produce finished Coronas of the 
highest quality in large quantities in the most economi- 
cal way, and in order to do this we have found it ex- 
pedient to highly departmentalize and thoroughly func- 
tionalize the entire organization. Going further, we 
have taken individual departments and have studied and 
standardized every operation performed in the depart- 
ment. Standardization has necessarily had to be thor- 
ough and far reaching. 

We divide our manufacturing into two parts: First, 
we manufacture parts to finished parts stock, and, sec- 
ond, we assemble machines from this stock. Our parts 
manufacturing departments are composed of various 
machine departments, various finishing departments and 
a bench assembly department where parts are adjusted 
before being stocked, springs are made and other opera- 
tions performed which cannot be readily assigned to 
other departments. In addition to these departments we 
classify under parts manufacturing all inspection work 
performed on parts, as well as the tool room and wood 
shop. 

Owing to the nature of our manufacturing problem 
we have been able so to route the flow of parts that 
it is with few exceptions continuous from the first to 
the fourth floor of our Groton plant, from there to our 
Cortland plant and back to the fourth floor of our Gro- 


1 Paper presented at a meeting of the Taylor Society, New 
York, Nov. 23, 1922. 
* Works Manager. 


ton plant. There is a comparatively small amount of 
back flow of parts from a higher to a lower floor, 
though occasionally this is brought about because it 
would be unwise to place certain special machines in 
the department where they would not be utilized con- 
tinuously, when another department is equipped and 
has the capacity for performing the work. In an enter- 
prise like ours back flow is not so important a factor, 
however, as in a factory manufacturing large, heavy 
products, as a pan containing thousands of typewriter 
parts may weigh only a few pounds. 


Il. GENERAL ORGANIZATION 


The entire organization from president down has 
been highly functionalized and the result has been in- 
creased individual and group efficiency (Fig. 1). In 
this connection the following explanation of the func- 
tionalizing of factory departments may prove of in- 
terest : 


1. The factory has to be properly heated, equipped with line 
shafts and pulleys, motors, power, etc. It must be properly in- 
spected, watchmen provided, millwrights and electricians must 
be available, cleanliness maintained and adequate safeguards 
provided against accident to employees. The responsibility for 
this work is placed on the works engineer. 


2. We must next provide the machinery and tools to per- 
form manufacturing operations. These details are under the 
supervision of the production equipment engineer. 

3. The material must be available in order to manufacture 
parts. It is secured by the purchasing department. 


4. We must provide the men and women to operate the ma- 
chines. This is a function of the employment department. 


5. Now, being ready for production we must utilize a plan- 
ning and control division, which studies operators, sets rates, 
determines methods of manufacturing, establishes adequate con- 
trol of stores, and a system of scheduling, routing, dispatching 
and time keeping on all operations. These are major functions 
of the planning engineer and his division heads. 


6. Next we must provide skilled supervisors for each de- 
partment and such supervisors must not only be thorough!y 
tamiliar with all manufacturing operations under their control 
but must also be competent instructors on all operations and 
close observers of quality. Each supervisor reports directly to 
the works manager, though his functions are dictated largely 
by the planning department. | 

7. Though we place primary responsibility for quality with 
the supervisor and secondary responsibility on the. operator,:,we 
provide for both walking and detail inspection of parts as well 
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Fig. 1. 


as inspection of raw materials. We, therefore, have a head 


parts inspector. 


8. Because of the great difference between parts inspection 
and assemblies inspection we have found it advisable to have a 
head assemblies inspector who is responsible for all assembling 
operations and the quality of the Anished product. He also 
handles the inspection of such merchandise as we handle, for 
example, special luggage of all kinds made for the Corona. 


The works manager has as his consultants on factory 
matters two groups: The first is known as the factory 
advisory committee which consists of all heads of de- 
partments described above, except supervisors, together 
with the head of the service department, and the head 
of the experimental and designing department, both of 
which are under the general manager and only indi- 
rectly connected with the factory organization. The 
head of the methods division of the planning depart- 
ment is also a member of the committee. The commit- 
tee considers and passes on all major factory problems 
and meets semi-monthly and at any time on call of the 
works manager. At times there will be one meeting 
every two weeks and at other times there may be three 
or four. 


Manufacturing Organization Chart. 


The other advisory body is composed of all super- 
visors, and all members of the factory advisory com- 
mittee. These conferences are bi-monthly and are open 
forums for the discussion of any topics of general in- 
terest. They also enable the management to present 
information on sales, costs, items of expense, publicity 
methods and other matters which ordinarily are not 
brought to the attention of foremen, but which are of 
vital interest to them and tend to stimulate enthusiasm 
and inspire confidence. Our supervisors conferences 
are addressed periodically by the president, general man- 
ager, sales manager and other officials of the company 
and, like the conferences which are purely for consid- 
eration of factory problems, these are always open for- 
ums for general discussion after the informal talk. 


III. DETERMINATION OF SALES, PRODUCTION 
AND FINANCIAL SCHEDULES 


The world is our market and every individual old 
enough to read and write is a possible prospect. We 
therefore have a research division of our sales organiza- 
tion, which maintains records of all sales made within 
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definite sales territories, together with such facts as traveling from one end of the country to the other, 


population, rural and urban, per capita wealth, etc. 
This information together with estimates as to probable 
business activities is used in determining the probable 
volume of sales that should be expected during a given 
period. 

Based on these sales estimates a production schedule 
is given to the factory organization for as many months 
ahead as conditions warrant. 

Detailed budgeting, or estimating in detail our finan- 
cial requirements, has not yet been introduced, though 
a general forecast is made and a cash budget prepared 
and corrected from time to time. 


IV. SELLING METHODS 


As a rule when speaking of a typewriter one is apt 
to think of the large office type of machine. There is, 
however, a marked difference between the large machine 
and the portable. With the former the field is practi- 
cally limited to business offices where stenographers 
are employed. In the case of the portable typewriter 
no such limitations exist, as the majority of machines 
are sold to individuals for their personal use, for either 
social or business purposes. It is therefore quite obvi- 
ous that the selling problems of the two classes are es- 
sentially different. 

Office machines are rarely sold from a store, but are 
distributed almost exclusively through salesmen, while 
portable machines are to a large extent sold in stores. 
Outside salesmen do not assume the same importance 
as in the case of large machines. In order to secure 
any large volume of business under these conditions 
a relatively large number of dealers are necessary, and 
as service is a very important factor in the merchandis- 
ing of the portable typewriter, it is also necessary that 
the distributors, in the large cities at least, maintain 
thoroughly equipped repair departments in charge of 
competent mechanics. In order that the dealer may be 
_ induced to maintain such a service department, we con- 
sider it essential that he be given exclusive control of a 
specific territory. 

It is plain that with us retail selling is a function of 
the dealer rather than the home office. In order that 
we may exercise better control over our dealers we 
have grouped them into geographical divisions, each 
_ division being under the supervision of a division man- 
ager who reports directly to the sales manager and who 
regularly visits all dealers in his division. We also 
have a traveling service man, reporting regularly and 
in detail to the home office service department and 


instructing service men, and checking complaints. 

As an aid to the dealer in developing his territory and 
his selling organization, the work of the division man- 
agers is supplemented by bulletins from the home office, 
a house organ and occasional conventions. Dealers are 
supplied with the usual variety of advertising material, 
including a monthly window display service. While the 
home office does not bear the expense of local news- 
paper advertising, it does, where requested, plan all 
details and supply all material for such campaigns. 
This local advertising is backed up by a consistent na- 
tional campaign in the general magazines at the expense 
of the company. 


V. MANUFACTURING 


1. Organization on the Basis of Processes 

In many industries the organization is built around 
certain manufacturing units where a specific product 
may be manufactured completely. In such industries 
it is not uncommon to find numercus manufacturing 
units which are practically complete in themselves al- 
though possibly in the same building, and where there 
may be two or three machine shops, a number of plat- 
ing or japanning rooms, etc. In our factory we have 
attempted to thoroughly departmentalize all processes 
so that all similar operations shall be performed in the 
same department. For instance, we concentrate all 
milling operations in the milling department, all punch 
press operations in the punch press department. There 
are only a few instances where this plan is not strictly 
followed. Thus frames have certain operations per- 
formed on them before being sent to the drill press de- 
partment and then they have polishing, bending, rivet- 
ing and other operations performed upon them in the 
same department. We do this in order to reduce in- 
ventories and to avoid carrying large cushions of com- 
paratively cumbersome and expensive parts. 

In order to give some idea of the number of parts 
manufactured and operations performed, a little data 
might be of interest. We have recently improved 
Corona and have not yet compiled this data for the im- 
proved model, and I am therefore giving it for the No. 
3 model, of which nearly 500,000 have been marketed 
in the past ten years. 

There are 671 parts on the typewriter, 139 on the 
case, 110 on the folding stand, a total of 920 parts. 
There are 355 different parts on the typewriter, 61 on 
the case and 37 on the stand, a total of 453 different 
parts. There are 1999 manufacturing operations on the 
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Fig. 2. Operation Routine Card, Front and Back. 


typewriter, 210 on the case, and 205 on the stand, a 
total of 2,414 operations, exclusive of inspection. To 
these must be added 38 sub-assembly operations and 
15 assembly operations, a total of 53 assembly opera- 
tions, and a grand total of 2,467 operations of all kinds, 
exclusive of inspection. If inspections are added, the 
total number of operations performed amount to ap- 
proximately 4,600. 


2. Control of Operations 
(a) Standardization 


Mechanical Methods. All methods are carefully stud- 
ied by the methods division of the planning department 
before manufacturing routines are written, and these 
studies are supposed to be sufficiently exhaustive so 
that few changes, if any, will have to be made once they 
have been established as standard practice. In estab- 
lishing these routines the methods division consults with 
the experimental and designing department and with 
the production equipment engineering department, gath- 
ering together all of the necessary data bearing on the 
material and tools. Based on the information gathered 
the data is written up on operation routine cards (Fig. 
2) which contain the routine of all parts and give the 
various operations performed on the parts, including 
all inspection necessary. 
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Chemical Methods. The same procedure is followed 
as in the case of mechanical methods except that in- 
stead of a highly skilled mechanical technician the work 
is in charge of a chemist. 

Tools and machines. In so far as possible all produc- 
tion tools are manufactured in our own plant. The 
only time that this is not done is when changes in de- 
sign may be made and the time is quite limited, in which 
case, rather than enlarge our tool room temporarily, 
we send some of the work outside. Machinery on the 
other hand is never specially made if we can secure 
results with a standard product. We should prefer to 
buy a standard machine and adapt it to special needs 
rather than to make it or have it made specially to our 
design. With machines we endeavor to hold to close 
standardization so that we may have as many machines 
of like design and capacity as possible, but with tools we 
endeavor to specialize highly in order to secure maxi- 
mum production of the highest quality at the lowest 
cost. Tools are designed by the tool designing division 
of the production equipment engineering department 
from part blue prints furnished by the experimental 
and designing department, which is not a part of the 
factory organization but belongs to the general admin- 
istrative organization. (It is, in fact, the engineering 
department of our industry in so far as engineering 1s 
applied to the construction and operation of a type- 
writer). Machines are grouped so that routing is fa- 
cilitated through our being able to route work to any 
machine in a group. 

Designing, building and issuing production tools. 
Whenever a new part or design is released by the ex- 
perimental department a sample part and blue print of 
the part are issued by them, giving tolerances and size, 
and grade of stock to be used. These are sent to the 
production equipment engineering department so that 
the necessary tools for manufacturing may be designed. 
After the tools are designed, the prints are issued to 
the tool room and the tools built. Upon completion and 
inspection of each tool, sample parts are submitted to 
the experimental and designing department for ap- 
proval, and when they are approved the tool is turned 
over to the methods division of the planning department 
who set up and operate the tool and issue the proper 
routine instruction card covering its use. The sample 
parts made by the tool must be approved by the parts 
inspection department before the tool may be ap 
in the tool crib available for production. 

All tools and gauges are numbered, and stored in 
the tool crib by operations, so that in ordering out 
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Fig. 4. Parts Control Ledger. 


tools it is only necessary to specify those needed for 
a certain operation and part number. Upon the com- 
pletion of an operation all tools, together with from fif- 
teen to twenty-five of the last parts made by each tool 
and a tool service slip giving the number of parts made 
and commenting on the condition of the tool, are sent to 
the tool inspection section. A careful inspection is made 
and if any defects are found the tool is immediately 
sent to the tool room to be conditioned. Upon com- 
pletion of the conditioning of the tool it is returned to 
the tool inspection section, is again inspected, and if 
approved is placed in its proper location in the tool 
crib with the last parts made and is ready for use. 


(b) Classification 


Product. Our machine is made up of parts which we 
manufacture from raw material, parts which we pur- 
chase ready for immediate use (these being parts such 
as key rings, which we can buy in great quantities very 
much cheaper than we can make them), and purchased 
parts on which we have to perform some manufacturing 
operations, as for example, rubber platens. Our rou- 
tine cards show exactly what classification the parts be- 
long in and what manufacturing operations, if any, are 
performed. 

Parts which we buy and on which no operations are 
performed are ordered from a balance of stores ledger 
(Fig. 3) the same as raw material and are sent directly 


into finished parts stock. Parts which we purchase and 
on which we do perform manufacturing operations are 
treated as raw material and are carried on the balance 
of stores ledger. All parts, no matter what their 
classification, are carried in a parts control ledger (Fig. 
4) with a sheet assigned to each part number. 

Details of the use of the parts control ledger are 
given under the description of our planning methods. 

Operation Control. All operations for each part, 
with information as to the department in which each 
process is performed, are contained in a routine card 
made up by the methods division. This has been de- 
scribed under “STANDARDIZATION—Mechanical 
Methods.” The routine of handling work in planning 
centers is given in the planning center clerk instruc- 
tion sheet which shows the standard time keeping 
methods which have been found best in facilitating 
the work of costing and pay roll keeping, and the 
methods of properly handling, counting, and moving 
the work through the various manufacturing opera- 
tions. Major planning is handled by the control board 
section of the route division of the planning depart- 
ment. This section posts on its control board the 
various manufacturing orders with lot sizes, time for 
completing the work and group of machines on which 
the work is to be performed. The instruction cards 
issued to the operators for all operations are described 
elsewhere. 
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Fig. 5. Time Study Observation Sheet, Front and Back. 
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Materials. Under this classification we have two 
important records—part list and material specifica- 
tions. The part list, as its name implies, gives the 
part number and name of all parts and sub-assem- 
blies. The material specifications are cards made out 
in the record section of the methods division from 
information received from the experimental and de- 
signing department and from the production equip- 
ment engineering department, the former furnishing 
data as to size, kind and grade of material, and the 
latter, the number of pounds required to make one 
_ thousand parts, the nature of the material—whether 
strip, coil, rod, etc. and the lengths that shall be 
bought for strip, rod or bar stock. These specifica- 
tions are used by the methods division and stores 
division of the planning —" and by the pur- 
chasing department. 

_ Machine Burden Record. In this record we list 

all production machinery by department and by ma- 
chine number, grouping machines in classes accord- 
ing to the work which they perform. Each group 
of machines is given a code number by the production 
- equipment engineering department and this code num- 


me bines (an ob be om, bes wast) NOKE 


of ON TABLE, PARALLEL MACHINE TABLE. 


" 
Leeson of shed work 


Coniston which come CLEAN AND FREE FROM CHIPS, AS LEFT BY PREWIDUS OPERATION. 


ROLLED STRIP ALUMINUM, 


All Teak, ond sequined (Gee Test 


1 Fixture 2 STEGL TABLES - 


AIR CONNECTIONS OF KEROSENE 


4 
“9ETHOO OF SET UP NOT STANDARDIZED. 
SUPERVISOR OR SET JP WAN WILL SEE THAT ALL TOOLS, GAUGES ETC., ARE AT i 
THE MACHINE: THAT SPEED ANDO FEED 1S CORRECT: THAT WORK «5 AT THE MACH! 
TURNED OUT 1S CORRECE, BEFORE AN OPERATOR 15 ASSIGNED TO 
Tora: Thee 
Fig. 7. Instruction Card for Operations, Back. 


ber readily identifies each machine by department and 
classification. Inasmuch as we use Hollerith tabulat- 
ing machines for compiling factory information, we 
cannot use the combination of alphabet and numeral, 
but must use numerals only. Suppose we have a punch 
press numbered 140101. The first two digits show that 
the machine is in department No. 14, the next two 
digits indicate the classification (in this instance a 
No. 10 Bliss punch press) and the last two digits 
show that it is machine No. 1 in the classification. 
If a machine were numbered 140102 it would show 
that it is machine No. 2 in the same department and 
classification as the one above, while a machine 
marked No. 160103 would be the same kind of a press 
located in department No. 16 and being No. 3 of 
the series. The record also gives the average time 
required for performing each manufacturing opera- 
tion on one hundred parts and this figure is corrected 
quarterly, using the efficiency record for the last quar- 
ter. When methods are changed the record is im- 
mediately changed without waiting for the quarterly 
period. 

The record is kept up-to-date by the record section 


| | 
| 
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OF EMPLOYEES EFFICIENCY ON WORE COMPLETED 


Fig. 8. Record of Employee’s Efficiency on Work Completed. 


of the methods division, although used primarily by 
the control board section in planning their work on 
the control board. The information is essential to 
the control board section, both because it gives opera- 
tion time and because it enables it to allocate work 
to machine groups and thus equalize the production 
demand on all machines in the group. 
(c) Research to Secure Standards 

Tune Study, Instruction Cards and Performance 
Records. Before any work can be done by the in- 
struction card section of the methods division a rou- 
tine instruction card must be made out for the part 
that is to be studied and standardized. This is done 
from information received from the experimental and 
designing department and the production equipment 
engineering department. The card has been described 
elsewhere. The methods section then furnishes the 
instruction card section with all of the necessary data 
as to the proper methods of manufacture to be fol- 
lowed, and with this information available they pro- 
ceed to make the time study observation. For this 
purpose a time study observation sheet is used (Fig. 
5). After the time study man has determined the 
rate which he feels is satisfactory and up to standard, 
he presents his conclusion and supporting data on the 
proposal sheet. This sheet gives all of the informa- 
tion necessary to enable the head of the planning de- 
partment and the works manager to pass on the pro- 
posed rate, and upon their approval the instruction 
card, showing the method of operation, is issued (Figs. 
6 and 7). The standard having been set and the 
operator having been instructed to perform the work 
according to the instruction card, and the piece rate 
being established by the issuing of the card with the 
work, the operator is rung in on an operation cost 
ticket and completes the lot assigned to him. Upon 
completion of the work the operation cost ticket ac- 
companies the work to the planning center, the time 
is recorded, inspection made and rejections recorded 
and the planning center clerk posts the accomplishment 
on the record of the employee’s efficiency on work 
completed (Fig. 8). This record is made out in du- 
plicate, one copy being sent to the department super- 
visor to be posted in the department if desired, and 


the other is sent to the record section of the methods 
division. From the record of employee’s efficiency, 
the record section posts operation efficiency, and op- 
erators efficiency records (Figs. 9 and 10), which are 
always available for the purpose of comparing earn- 
ings of individuals, relative efficiency of operators on 
the same operation, and other information of similar 
nature. Probably the greatest value of the two rec- 
ords is in furnishing information to the methods divi- 
sion as to the relation of accomplishment to theoreti- 
cal standards. 

It sometimes happens that piece work operations 
have to be run day work because, although the opera- 
tion ticket is stamped “Piece Work,” the supervisor 
finds that he cannot, in fairness to the operator, run 
on piece work. This may be occasioned by the fact 
that an operator is a learner; that the wrong class of 
labor is employed, as for example, a man on a woman’s 
job; that piece work has been temporarily suspended 
because of changes in previous operations or part 
design; or some other cause of a like nature. In such 
cases, change to day work is made on approval of the 
works manager. Occasionally in order to secure bal- 
ance of production, we are obliged to transfer a man 
from one operation or job to another. In such cases, 
where there is sufficient work ahead of the man on his 
regular job and he is transferred because of his spe- 
cial knowledge of another job, but may not be a high 
efficiency man on that job because of lack of recent 
practice, we provide a special method of compensa- 
tion so that he will not be penalized for his greater 
value to the company. It may also happen that changes 
in design cause the temporary suspension of piece 
rates through no fault of the operator and we feel 
that he or she should be compensated fairly during the 
time that the job is under time study observation for 
change. In all of these cases the supervisor requests 
a special hourly rate for the operator and, if granted 
by the works manager, a special hourly rate card is 
made out on which a rate is given based on the last 
four weeks average piece work earnings of the oper- 
ator. This card is in two parts, is sent to the works 
manager for approval, then the upper part is sent to 
the cost department and the lower part to the depart- 
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OPERATION EFFICIENCY RECORD 
Order scrap | Tot | taken | 
No. Number Reason Quantity Produced per 100 | Allowed 
‘ALS. 
_AY. QUALI a 
d 
742 — 1, 4/  |—— 
222 42.1 — » 
TOTALS 
V. QUALITY) EFF. 
- Nore—Record month average labor efficiency for divide the column “ 1005 time allowed 
by the of the headed otal hours taken fr of the column headed compacted snd deduct the 
Fig. 9. Operation Efficiency Record. naa 
| CORONA TYPEWRITER COMPANY. Inc. d & 2 
TORS CLOCK NO. 
REJECTIONS 100 
OPERATION MAME of Wage | Reeson Quantity | rime per | fours Paid Tor] Wher] Tahen| Time 
‘ 100 Pieces! fortot | Oty | Reason | Q'ty | Reason | Produced) Ef. 

ty vi? 5 vi 4. LO 

ALI 
i 1920 LABOR EFF, Ow) | 
Record clerk the of each of at the end of the standard 


Fig. 10. Operator’s Efficiency Record. 


ment supervisor who turns it over to the planning 
center clerk. It then becomes the duty of the plan- 
ning center clerk to see that all time tickets of the 
operator, for the work and during the time author- 
ized on the special hourly rate card, are stamped 
“Special Hourly Rate No. ,’ giving the num- 
ber of the card. 

The company has an established policy that no 


piece rates may be changed unless they are set too low, 
in which case they will be adjusted upward to what is 
considered standard; or in cases where radical changes 
have been made in the method of performing an opera- 
tion and the operations are directly affected or where 
previous operations have been changed or parts re- 
designed. This is a precaution against the lowering of 
rates because they may have been loosely set. In order 
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that operators may be fully cognizant of this rule we 
have placed on every instruction card holder a slip 
stating our piece work policy. 

Experimental Work—Factory. All factory experi- 
mental work is under the direction and control of the 
methods section of the methods division of the plan- 
ning department, and it is their duty to devise and main- 
tain the best methods of manufacture and procedure 
that can be developed or found. They accomplish this 
through original research work on parts, processes, ma- 
terials, supplies, equipment, ete.; careful reading of 
technical papers and books; visits to other factories; 
the investigation of complaints of difficulties encoun- 
tered; the maintenance of written standard practice in- 
structions for the methods adopted, and constant con- 
tact with the results obtained from these adopted meth- 
ods ; through records of accomplishment ; and then more 
detailed investigation to secure even greater benefits. 

lor convenience in operation, methods work is di- 
vided into three groups, each group being under an en- 
gineer who is familiar with the particular requirements 
of the work in his section, and with the general policies 
of the company in relation to such work. 

This grouping is as follows: 

1. General machining of parts and their inspection. 

2. General metal finishing, hardening, cleaning, 
chemical investigation and analysis and the inspection 
necessary. 

3. All sub-assemblies and machine assemblies and 
their inspection. 

The engineer at the head of a group is responsible 
for all methods adopted as standard in that group. He 
is expected to keep the work at the highest possible 
point of efficiency in all ways, and is responsible for the 
technical accuracy and completeness of the methods and 
processes adopted. Through this grouping and defined 
responsibility are found the best machines for the work; 
the shortest and most economical path of work; the 
inspection that is necessary and at what point and by 
whom it shall be given; the easiest and most economical 
method of performing the work; the operations best 
adapted to the work; the location of machines and work 
for the best results; the effect of changes in design and 
in tools on standard methods; the value of recommenda- 
tions from operators and supervisors as to betterments ; 
the proper small tools ‘to use; the most economical use 
of supplies; the correction of troubles, etc. 

In the methods section is placed the responsibility 
for initiating improvements and general betterments 
and the following up of these ideas to the point of 
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acceptance or rejection; and the responsibility for see- 
ing that standard practice instructions for all work are 
issued, and that the results obtained from these standard 
methods are satisfactory in all ways. 

If the methods section were operating at full theoreti- 
cal efficiency it would investigate and find the best ob- 
tainable methods for securing the greatest prosperity 
for both company and employees; would see that the 
interests of both employer and employees are identical ; 
demonstrate that by economy and the elimination of 
waste in materials, time and effort, a high wage can be 
maintained and a low production cost secured; would 
see that there are no wasted motions or movements— 
not one useless or unnecessary job performed; that 
there is absolutely accurate control of every operation, 
function and department in accordance with the best 
knowledge obtainable as to what is most desirable; that 
this knowledge is recorded and becomes a _ standard 
until some better knowledge supplants it; that this 
knowledge and standard is constantly utilized and ap- 
plied ; that proper use and application of this knowledge 
is fitly rewarded; and to make repeated studies and 
investigations of any data or information that can be 
used to further these objects. 

(d) The Planning Department 
Scheduling, Routing, Controlling and Dispatching. 

Parts Ledger. A record of all parts is kept in what 
is known as the parts ledger. This ledger records all 
parts on order, in process and in finished parts. Each 
part has a sheet in the ledger and in the upper right- 
hand corner is shown the number of parts per set and 
the lot size to be ordered. In the upper left-hand cor- 
ner we show the lead. This lead is determined by 
first figuring the number of days it takes to manufac- 
ture an order of parts. The number of days multiplied 
by the production per day (this data being furnished by 
the works manager for as many months in advance as 
possible) plus the minimum amount for finished parts 
stock gives the lead, or the minimum number of parts 
that should be available and on order. When the quan- 
tity shown in the “Available and Ordered” column is 
within ten days of the minimum, the stock ledger clerk 
immediately issues a manufacturing order for the quan- 
tity of parts specified in the upper right-hand corner. 

Manufacturing Order. The manufacturing order is 
filled in showing starting date, and finishing date (Fig. 
11). The starting date is determined from the parts 
ledger lead and the finishing date by adding the number 
of days it requires to manufacture the given quantity 
to the date on which the order is to start. The manu- 
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Manifacturing Order No. 
Corona. Typewriter Company, Inc. 

To Supervisor Dept. No. 

Make—Quantity 

Part No. 


44-8673-5m-12 


| 


S. L. Clerk 


PARTS ORIGINATED 
DATE QUANTITY | DATE 


QUANTITY: 


Supervisor_ 


return this card to Route Division 


Fig. 11. Manufacturing Order. 


facturing order is then sent to the balance of stores 
ledger clerk who apportions the material on the balance 
of stores card and then sends the order to the control 
board division for use in planning on the control boards. 
If for any reason the balance of stores clerk does not 
have the material required, the order is returned to 
the parts ledger clerk where it is filed under “Orders 
Held up for Material,” and the balance of stores clerk 
immediately takes the matter up with the purchasing 
department in order to hasten delivery of material. 
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Control Board. ‘The control board clerk upon re- 
ceiving the manufacturing order immediately checks 
up all tools and machines required for the manufacture 
of the order to prevent hold-ups, or in other words, he 
does the same as a train dispatcher—sees that his tracks 
are clear for the coming train. After he has satisfied 
himself that tools and machines are available for the 
routing of work on the control boards, he takes the 
machine burden record and proceeds to lay out his work 
on the control boards so that it will be completed on 
the finishing date specified on the manufacturing order. 

Each control board consists of a number of grooves, 
every groove representing a part. When necessary sev- 
eral grooves are used for the one part. At the top of 
the board is a calendar of all working days, each day 
represented by an index strip 1 4/5 in. long for each 
day from Monday to Friday inclusive, and 1 in. long 
for Saturdays. The reason for this is that 1/5 of an 
inch represents one hour and we work nine hours each 
day from Monday to Friday inclusive, and five hours 
on Saturday. Long white cardboard strips 3/4 in. 
high are printed with markings every 1/5 of an inch, 
each mark representing an hour and every fifth mark 
is a heavy line for quick reference. If the first opera- 
tion taken from the routine card for the given order 
of parts should take twelve hours, one of these strips 
is cut 2-2/5 in. long, and the following information 
is placed thereon: Part Number, order number, opera- 
tion number, machine number, quantity and department 
number. This slip is then placed on the board in the 
groove representing the part and under the date which 
the machine burden record shows that the machine will 
be available. While it is true that we plan to a cer- 
tain machine, the supervisor of a department may do 
the work on any machine in the group, but he must 
complete the work in the specified time. The control 
board clerk proceeds in the same manner with all opera- 
tions on the order until all have been posted. 

Planned Operation Lists. The dispatch clerk copies 
all work shown on the control board on what is known 
as the planned operations lists (Fig. 12). This list is 
sent to the department supervisor six days in advance 
of the time that an operation is to be started to show 
him just what work he will have to do in his depart- 
ment. These planned operation lists are made out in 
triplicate, one copy being sent to the supervisor of the 
department, one to the planning center serving that de- 
partment, and one being filed for reference of the dis- 
patch clerk. The planned operation lists give the part 
number, operation number and name, quantity, order 


Part Name 
Material Required Lbs. | 
Stock on Hand a | 
| ted 
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5000820 
PLANNED OPERATION LIST 
Corona Typewriter Company, Inc. 
FOLLOWING PARTS ARE PLANNED TO START TO-DAY 
Tool Oper.| Date 
Past No Rev | OK | | | 
Checked By | 
Routing: Route Dept. 
Fig. 12. Planned Operation List. 
Derr. We. COST OPERATION TICKET-DIRECT LABOR 
CORONA TYPEWRITER COMPANY, INC. 
PLOYEE OF Emptovee NED FOR MACH. No. 
—Cpae No. OPERATION NAME REASON FOR,D.W. OR EXTREME EFFic. | 
0.K SurR Cuxo P.C.C. | LotQuanrity | PIECES RETURNED-| Pieces REJECTED | PiECES PAID For P. w.| 
| | D. w. | 
| ae FINISHED 
| | UNFINISHED 
Routing: To Cost Dept. 9.5655 Sm 


Fig. 13. Operation Cost Ticket. 


number, machine number, or group, date to be started 
and date to be finished. The dispatch clerk also makes 
out all operation cost tickets (Fig. 13) covering planned 
work shown on the planned operation lists, and sends 
them with the planning center copy of the planned 
operation lists to the proper planning center clerk. He 
also sends the bills of materials (Fig. 14) for all ma- 
terials to the raw material stores. The reason for 
sending the planning center clerk a copy of the planned 
operation list is to inform him of the work to be done 
in the department which he serves so that he may be 
ready to deliver it to the proper machine at the time 


specified: The supervisor of the department checks the 
planned operation lists as he completes the work, and 
upon completion of all work shown on any one planned 
operation list he returns the list to the dispatch clerk 
in the control board division where it is checked with 
the control boards to catch any error due to posting the 
control board or to the supervisor incorrectly check- 
ing his list. 

Operation Cost Tickets. Operation cost tickets are 
made out in duplicate and are used to record time and 
other data for pay roll and costing purposes. Upon 
completion of an operation, all operation cost tickets are 


; 
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TO BE USED ONLY FOR MATERIAL DRAWN 


MANUPACTURING OkDers BILL. OF MATERIALS CORSMPANY ING 


STORE NO, DELIVER To DEPT. No. | Part No. For ORDER No. 
QUANTITY Unit | SIZE GRADE 6 4 0 4 
KIND 
_ DATE | QUANTITY GIVEN OUT UNIT PRICE | TOTAL VALUE 
DELIVERED BY ORDERED By DATE 


342-9412-2000-7-22 


BALANCE PER BIN TAG | PosTeD To S. L. & Pricep By EXTENDED By | ENTERED ON MATERIAL SUMMARY 
STORE 2 To PLANNING DeEpT. [Srores Div.) o Cost | 


Fig. 14. Bill of Materials. 


signed by the inspector and supervisor of the depart- 
ment doing the work. The inspector signs all tickets 
because nearly all of our work is piece work and we do 
not pay operators for work which they perform that is 
not up to standard quality. Tickets are signed by the 
supervisor of the department because he may find it 
necessary to change operations from piece work to 
dav work. All such changes, however, must be ap- 
proved by the works manager or his assistant before 
day work will be paid for piece work operations. The 
original copy of the operation cost ticket is sent to the 
pay roll division of the cost department, and from there 
to the cost clerk. The duplicate is sent to the dispatch 
clerk in the control board division and all work shown 
as completed is posted on the control boards. 

Bill of Materials. The bill of materials is made out 
in duplicate and is sent to the raw material stores by 
the dispatch clerk. The stores keeper issues the ma- 
terial to the department indicated and at the time speci- 
fied, and then sends the bill of materials to the balance 
of stores clerk where it is entered on the balance of 
stores ledger, priced and extended, and forwarded to 
the cost department. 

Parts Forwarding and Identification Ticket. All 
parts are forwarded from one operation to another on 
parts forwarding and identification tickets (Fig. 15). 
Every pan of work must have one of these tickets and 
they must be O.K.’d by the inspector before the parts 
may be physically moved from a planning center. A 
copy of the parts forwarding and identification ticket 


PARTS FORWARDING AND IDENTIFICATION TICKET 


332.7586. 100mn-4-21 Corona Typewriter Company, Inc. 
Order No. Part No. Quantity Date 
Name of Part 


From Dept. From Oper. To Depe. | To Oper. 


This form only for Forwarding Parts between Operations and Mtg. Depa. 
1. ORIGINAL. ROUT ING— This copy to stay with parts uncil again Forwarded. 


Fig. 15. Parts Forwarding and Identification Ticket. 


is sent to the scheduling division of the planning de- 
partment where it is filed for reference. When a manu- 
facturing order is issued an entry is made in the parts 
ledger under “On Order” column. When a parts for- 
warding and identification ticket covers parts being for- 
warded from material to the first manufacturing opera- 
tion, an entry is made in the parts ledger, transferring 
parts from the "On Order” to “In Process” column. 
Where parts are forwarded from the last operation to 
finished parts stock, we use a parts forwarding and 
identification ticket of a different color to facilitate sort- 
ing. All parts forwarding and identification tickets 
that accompany parts to finished parts stock are posted 
in the parts ledger and the parts are transferred from 
the “In Process” to the “Finished Parts” column. 


TER 
| a 
| 
| Oper. No. | Operation Name 
| | 
g Counted and Sent Out By O. K 
Checked and Received By 
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Requisitions for parts. All requisitions for parts 
from finished parts stock are sent to the Parts Ledger 
Clerk and are posted in the parts ledger, deducting the 
quantity from the “Finished Parts” and the “Available 
and On Order” columns. 

Assembling Operations. As previously stated assem- 
bling operations are begun in our Cortland plant. The 
first step in assembling is known as sub-assembling. 
Here we have parts requisitioned to jobs from the 
finished parts stock room and delivered to the jobs in 
standardized trays to increase operator efficiency. All 
operations are on piece work and highly standardized 
tools and fixtures are used. When the sub-assemblies 
are completed they are sent to the assembly stock serv- 
ice division where they are placed in trays with other 
parts and are issued to the various jobs on which they 
are used. 

Major assembly operations begin with the numbering 
of the frame, all frames being numbered serially. As- 
sembly work is progressive, there being a certain num- 
ber of girls or men performing the same work on a 
job. When a frame is numbered it is placed on a rack 
on the front of the work bench within easy reach of 
the operator and upon completion of the next operation 
it is placed on the next bench and so travels from one 
end of the room to the other so that there is a con- 
tinuous flow until assembly work is completed. Up 
to the time a machine reaches what is known as the 
key board operation all machines are identical. Start- 
ing with the key board operation, however, the identity 
of machines is established through the stamping of the 
assembly card, which I describe later. The card is 
stamped to show whether it is a No. 20 key board, which 
would be a regular American key board, a No. 28, 
which would be English, ete. At the same time it is 
stamped to show whether it is a Pica, Elite, Medium 
Roman, etc., type, and whether it has Gothic or plain 
figures. When this information has been stamped on 
the card, the corresponding key board is assembled 
and corresponding type are soldered on after the key 
board assembly, and when the machine reaches the part 
final assembly, a carriage with Elite spacing or Pica 
spacing, as the case may be, is assembled to the ma- 
chine. 

The information which enables the key board job to 
stamp the assembly cards is received from the planning 
department each week. They in turn depend on the 
order department of the general administrative organ- 
ization for the figures showing the kinds and quantities 
of each keyboard that are to be manufactured. The 
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order department, of course, knows the production 
planned for the month, and they simply apportion or- 
ders on that basis. 

Upon completion of the machines in Cortland they 
are placed in .cases and shipped to Groton, removed 
from the cases and adjusted, inspected, aligned, in- 
spected for alignment, and then sent to the final inspec- 
tion and from there by belt conveyor to the stock and 
shipping room. 

Assembly Card. Unlike parts manufacturing the op- 
erator’s time is not recorded by ringing an operator in 
and out on a cost ticket, instead we have substituted the 
assembly card (Figs. 16 and 17), which is a card dou- 
bled over with perforated strips on the under part, bear- 
ing the number and name of each job, serial number of 
the machine, which the card accompanies, and place for 
date and clock number of the operator. As the card 
travels forward with the machine, the stub is filled in 
by the operator for the job which he performs aml is 
torn off and retained until the end of the day when 
all stubs are turned into the department clerk and are 
carefully checked. The clerk then makes out an out- 
put report for each job and also makes out time tickets 
for each operator, entering the number of assemblies on 
the ticket corresponding with the stubs turned in. All 
assembling jobs are on piece work. Job inspectors, 
though on day work, tear off and turn in the stubs in 
the same way. 

On the front of the assembly card there are three 
strips, all bearing the machine number, the long one 
giving the key board information, the numbers and 


names of all jobs and providing space for the clock 


number of the operator, and the date. When an oper- 
ator tears off and fills in a strip he also fills in his num- 
ber and the date on the front of the card. After a 
machine has been completed on final inspection there 
are no strips left to be torn off on the under part of the 
card and all information has been filled in on the larger 
card on the upper section. This is then torn off, the 
sample of the machine’s work made by the aligning in- 
spector is attached and the card is finally filed in the 
works manager's office. Of the two remaining stubs 
of the card, one is forwarded to the order department 
when the machine reaches stock and the other remains 
with the machine until it has been shipped and is then 
sent to the order department. 

All the stubs turned in by operators are sent to the 
planning department and are sorted and collected by 
machine number and if any are missing a prompt in- 
quiry is made. This insures the clearing of all machines 
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33-100M 

SHIPPING ORD. KEY BOARD NO.......... 


ROUTING: 1. Te fellow mechine until chipped, 2 Te Order Dest. 


MACHINE 
DATE RECEIVED IN 19 
KEY BOARD BY..-...... 


ROUTING:, To be removed by Stock Clark when machine is feceived and sent to 


MACHINE DATE.......... 
NUMBER AND NAME OF JOS CLOCK NO. ‘DATE REMARKS 
3 Shift Stop, Frame, 
5 Springing and Spacing SeeeceedleseresreWwaerleereseeeneesiseeeseeeseees 
6 Corner Posts, Segments. 
8 Fitting Type 
9 Shift Assembly... eer le Be Pee 
i2 Part Final Assembly .. 
13 Final Assembly See le 
174 Aligning Inspection ...........|+ 
19 Align and Final Inspect. 
ROU settee MACHINE 


Fig. 16. Assembly Card—Parts to Follow Machine. 


and prevents the holding up of machines with old serial 
numbers. Special machines and rush orders are han- 
dled through assembling by affixing a small red rush 
tag to the assembly card. The assembly card is of a 
special size so that it will slip under the type basket of 
the machine without folding and this guards against 
the separation of the card from the machine and pre- 
vents confusion. 

The large front portion of the card is retained and 
filed in the works manager’s office for not less than one 
year to furnish information when required. For ex- 
ample, should one of our agents complain of the condi- 
tion of a machine when received, he will send in the 
serial number and we will go to the file, take out the 
assembly card, examine the alignment record and take 


19. Align and Final taspect. 


18 Final inspection 


on 


1714 Aligning laspection 
17 Aligning 


18 Adjusting Inspection 
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up the matter with the individual final inspector, aligner, 
adjuster or assembler through his supervisor. Further- 
more, as a check on quality we receive from our larg- 
est offices each month a sample sheet for every machine 
that they have received during the month with any de- 
fects in parts, finish, adjustment or alignment noted on 
the sheet. Of course, the machine number is given on 
each sheet. The number of sheets received represents 
on an average 15 per cent of all machines shipped dur- 
ing the month. Upon receipt of these slips the num- 
ber of the final inspector is secured from the assembly 
card and placed on the sheet. Then a complete re- 
capitulation of complaints is made by kind and against 
the name of each final inspector, and the quality stand- 
ard of the inspectors is determined by this. The record 
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is posted in the final inspection department monthly, 
and also from this record our statistical department 
prepares monthly graphs for the works manager’s of- 
fice. Daily records showing the individual attainment 
of all operators on adjusting, aligning and final inspec- 
tion and of all assembly jobs are sent to the works man- 
ager and cost department, These records show the daily 
production, production for the week, and for the month, 
and the number of machines available ahead of each 
job. The cost department prepares a department output 
report, showing the number of machines ahead, com- 
pleted for the day, week, and month for each assem- 
bling unit, together with quantity shipped and orders 
received. Therefore every executive of the company 
knows daily the exact status of orders, shipments and 
production accomplishment. From this data the string 
board graphics in the works manager’s office are posted 
daily, and a close control of assembly operations can 
thus be maintained. 

Control of Materials. Materials are requisitioned 
only by the stores division-of the planning department. 
Specifications for materials for parts designed by the 
designing and experimental department are furnished 
to the stores division and purchasing department by the 
methods division of the planning department. The bal- 
ance of stores ledger cards used for all materials are 
practically identical with the Taylor balance of stores 
card. When the balance of stores card shows that 
the ordering point has been reached a requisition is 
made on the purchasing department in the usual way, a 
copy being retained for follow up purposes. However, 
in order to keep raw material inventories down it is 
the custom of the balance of stores ledger clerk to 
check the condition of the stock on the finished parts 
and parts in process string boards where the graphic 
inventories are carried. If it appears to him that the 
supply of parts in process or in finished stock is such 
as to warrant it, he will specify a later date for delivery 
on the requisition than if he were merely ordering from 
the balance of stores card. In most instances the clerk 
consults the head of the route division before making 
his decision to put off the delivery date. 

Upon receipt of the requisition the purchasing agent 
issues the purchase order. Copies of the purchase order 
are sent to the receiving department and stores divi- 
sion and one is filed by the purchasing department. The 
stores division, upon receipt of the purchase order, 
makes the proper entries on the stores ledger card and 
from then on follows up the order on its copy of the 
original requisition. The purchasing department fol- 
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lows up the order on its copy of the purchase order. 
Upon receipt of the material the receiving department 
issues a material received report which is stamped “In- 
spect” if the material is to be inspected, or not stamped 
if inspection is not required. This report accompan- 
ies the material to the raw material inspection depart- 
ment and upon completion of inspection a copy of the 
report is sent to the stores division and a copy to the 
purchasing department and one accompanies the ma- 
terial to the store. Upon receipt of the material in 
the store room the quantity accepted is entered on a 
bin tag. The stores division makes the necessary en- 
tries from the receiving report on the stores ledger 
card and the purchasing department makes the entries 
on the purchase order, placing the order in the perma- 
nent file if it is complete. 

When invoices are received all copies are sent to the 
purchasing department for checking the price and one 
copy is then sent to the stores division for recording 
of unit price, the other is sent to the accounting depart- 
ment for payment. In keeping our balance of stores 
ledger cards we use the average system of pricing. 

When a manufacturing order showing the material 
required is originated by the route department it is sent 
to the stores division and they apportion the necessary 
material against the order and return the order to the 
route division O.K.’d to show that material is available. 

Raw materials are issued on a bill of materials made 
out in the route division of the planning department and 
sent directly to the raw material stores. The raw ma- 
terial stores deliver the material to the proper depart- 
ment on the date specified and record the withdrawal 
on the bin tag and the bin tag balance on the bill of 
materials and then forward the bill of materials to the 
stores ledger clerk where the withdrawal entries are 
posted on the balance of stores ledger card, the unit 
price of the material entered on the bill of materials 
and extension made, the bin tag balance shown on the 
bill of materials compared with the ledger balance, and 
investigation and correcting entries made if necessary, 
and the bill of materials forwarded to the cost depart- 
ment. Perpetual inventory is maintained on all ma- 
terials by checking the bin tag against an actual inven- 
tory of bin contents. The bin tag is then corrected if 
necessary and is sent to the stores ledger clerk to be 
checked against the stores ledger card. A correcting 
entry is made on the card if necessary. Bin tags are 
checked in such quantities as to insure complete inven- 
tory of all materials at least once a year. 

The same procedure is followed on supply stores as 
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on raw materials with the exception that no string board 
inventory is kept of regular supply stores and a supply 
requisition is substituted for the bill of materials. — 

(e) Economics Resulting From Precise Control. 

It has been our experience that the thorough func- 
tionalizing of the factory organization and the result- 
ing development of close control on all manufacturing 
activities has brought about many economies. The con- 
trol of manufacturing operations through the study of 
proper routing and the elimination of all unnecessary 
operations has resulted in lower manufacturing costs. 
This has been very appreciably helped by the estab- 
lishment of definite and precisely understood instruc- 
tions for all operations, whether piece work or day 
work. We are not content with securing efficiency 
through piece work, but we have also established con- 
trol of production on day work on both manufacturing 
operations and detail inspection operations. By main- 
taining accurate records we are able to compare indi- 
vidual efficiencies on the same operation or on similar 
operations, and gradually we are establishing dependa- 
ble standards for operations not on piece work as well 
as for those on piece work. The direct saving in labor 
cost through the establishment of standards and the 
maintenance of records has been very high, resulting 
in lower costs for operations and higher returns to the 
operator. 

Control of manufacturing operations through our 
planning system, and especially through the functioning 
of the route division, has enabled us to greatly reduce 
process and finished parts inventories. Our stores sys- 
tem has had the same effect on raw material inven- 
tories, and a close control of assembling operations 
through the daily posting of string boards in my office 
has enabled us to materially reduce assembly inventor- 
ies by permitting us to operate on smaller cushions be- 
tween jobs. 

Possibly the best indication of the value of accurate 
production control mechanisms is our experience in 
the two years that we have operated our Cortland plant. 
We manufacture parts at Groton and we ship them each 
week day throughout the year by motor trucks to our 
Cortland plant, eleven miles from Groton, where we 
perform all sub-assembly operations and all major as- 
sembly operations on the machine. We also manufac- 
ture carrying cases. In the truck which carries over the 
parts we bring back the assembled machines in their 
cases ready for the operation known as adjusting. In 
winter we are obliged to keep the eleven miles of road 
open by means of a tractor operated snow plow. Dur- 
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ing the two years that we have operated in the face of 
blizzards and cloud bursts we have not had one hour’s 
loss in production through failure of parts to reach the 
Cortland plant or the failure of the assembled machines 
to reach the Groton plant. Without precise control of 
all manufacturing functions such an accomplishment 
would have been impossible. 

Furthermore, inasmuch as our plant operated eight 
years under the old line method of management and 
has now operated five years under the functional 
method of management, we have been able to definitely 
prove that what we have accomplished in the way of 
increased production and the avoidance of increased 
cost in the face of greatly increased wages, material 
costs and some expense items, could not have been 
accomplished under the old plan of control. 


VI. RELATIONS WITH EMPLOYEES AND 
EMPLOYEE ACTIVITIES 


During the thirteen years that the company has op- 
erated at Groton under the same management, unusual 
effort has been made to gain the confidence of all mem- 


bers of the organization in management policies. To be 


successful, therefore, it has been essential at all times 
that these policies be fundamentally sound and invari- 
ably fair. No effort has been spared to prevent the 
slightest semblance of paternalism from entering into 
relations between employees and the company. One 
of the rules, which has always been in force, is that 
any employee may interview the employment manager, 
or the works manager at any time on matters pertain- 
ing to wages, factory rules, or even purely personal 
matters, and he may also talk with the general manager 
or president of the company. The doors to all execu- 
tive offices are open to employees, the only stipulation 
being that when the matter is to be taken up during 
regular working hours the employee shall arrange for 
an appointment through his supervisor. We extend 
this further than merely to the employee in that the 
same privilege is granted to a group of employees, or 
should the occasion arise, to an entire department. 
Where an employee or group of employees go to any 
executive's office for purposes such as outlined they are 
paid by the company the same as if they continued 
working in their department and the time so lost from 
production is recorded on an idle time ticket and the 
idle time expense is analyzed monthly by reasons. 

I remember very distinctly a conference held some 
few years ago between the general manager and the 
new head of our employment department. The gen- 
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eral manager, after carefully going over the situation 
with us, explained his attitude toward employees in 
this way : 

“I want at all times a strictly fifty-fifty basis be- 
tween the company and the employee, but occasions 
will arise where it may be difficult to make a decision 
on exactly that basis. In such cases you should favor 
the employee, not the company. In other words, where 
a strictly fifty-fifty decision cannot be made, the em- 
ployee shall have all benefit of the doubt-——shall have 
the larger end.” | 

This instruction has been literally interpreted and 
carried out. 

The problem of an industry in a small and somewhat 
isolated village is sometimes a difficult one inasmuch as 
the people are so largely dependent on themselves for 
recreation and amusement. We try to help in this as 
much as possible in the following ways : 

Corona Band. This is an organization composed on 
an average of thirty-five skilled musicians employed 
by the company. The leader is a highly experienced 
musician and conductor. The band is uniformed and 
has weekly rehearsals every Tuesday for two hours 
at the company’s expense and on company time. Men 
on hourly rates or piece work are paid for the re- 
hearsal an amount equivalent to what their earnings 
would have been during that time had they worked 
in the factory on their regular jobs. Salaried employ- 
ees are not paid for rehearsals. During the summer 
months the band gives weekly concerts out of doors 
and it is not uncommon for parties to come from quite 
distant points for these free concerts. In the winter 
free concerts are given monthly in the company gym- 
nasium. followed by public dances to which a smal! 
admission is charged. The band also takes outside 
engagements for parades and concerts, and in such 
cases the members are not paid by the company, but 
the time lost from work is not marked against the 
employee. When playing for free concerts all mem- 
bers of the band are paid for each concert by the com- 
pany. 

Athletics. The company has provided a gymnasium 
for company activities only, and in the winter the com- 
pany basketball five play with other industrial teams, 
at least one game a week at home and one away from 
home. 

During the summer our baseball team plays all of 
its games on Saturday-at Groton and Sunday games 
away from Groton. The company has provided an 
excellent baseball diamond with grand stand and bleach- 
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ers; the former having a seating capacity of 350 and 
the latter of 1,100. In addition there is parking space 
for about thirty cars where games can be seen without 
leaving the cars. 

Tennis courts are provided for employees and are 
maintained by the company. 

All athletic activities are under the direction of an 
athletic director employed by the company for the sole 
purpose of handling such activities. It is a rule of the 
company that only regular employees shall be utilized 
in athletics conducted under the company name, except 
in cases where sickness, accident or some other abnor- 
mal factor makes a temporary substitution necessary. 
It is our desire to have only regular emplovees appear 
in the name of the company. 

In addition to the activities described there are inter- 
department teams which arouse considerable interest, 
especially during the basketball season. 

Club. At the present time restricted space limits 
club activities to the men, but it is planned that at 
sometime we shall have suitable quarters for men and 
women. All male employees of the company are eligi- 
ble to club membership without the formality of a bal- 
lot, but they need not be members. Dues are twenty- 
five cents per month and club members elect their own 
officers and board of managers. The company supplies 
the rooms, heat and light, and the club from its dues 
purchases and maintains its pool and billiard tables, 
phonograph, reading material, furniture and equipment, 
and provides whatever forms of entertainment the 
house committee may decide upon. The club is en- 
tirely independent of the company in its operation al- 
though it has always been the practice of the mem- 
bers of the club (by far the greater majority of whom 
are in the factory) to elect to its board of managers 
two or three executives or department heads in addi- 
tion to men from the factory. 

Group Insurance. All employees in the company be- 
tween sixteen and sixty years are automatically cov- 
ered without examination; insurance becoming effec- 
tive when an employee has been continuously in our 
employ for six months. The original amount of the 
insurance is five hundred dollars and the amount is 
increased annually by one hundred dollars for each vear 
of uninterrupted service until the maximum of fifteen 
hundred dollars is reached. The entire expense of the 
insurance is carried by the company. 

Medical Department. Our medical department is in 
charge of a graduate nurse, working under the direc- 
tion of our factory physician. The department con- 
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sists of a doctor’s office, receiving room for patients, 
dispensary, nurse’s office and the woman’s rest room. 
The department administers first aid treatment and 
also gives professional advice in all cases of illness, and 
also dispenses medicine for factory and home use, no 
charge being made for any of the service or medicines. 
Detailed card records are kept of all patients calling 
at the department, and except in the case of emergen- 
cy employees may go to the department only on passes 
issued by their supervisor or department head. From 
the time that an employee leaves his department to go 
to the medical department until his return he is carried 
on an idle time ticket and paid for the time lost. He is 
entitled to pay for that time. 
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The medical department is authorized to send any 
patient home because of an injury or illness and it is 
provided that no employee who has been sent home by 
the medical department may resume work until cleared 
through the medical department on a properly signed 
form. This is a protection to employees against infec- 
tion during epidemic periods and it is our practice dur- 
ing such periods to send home any employee who 
may show conditions indicating that he may be contract- 
ing a contagious disease. Should an employee prefer 
to consult his own physician rather than our factory 
physician, he may do so, but will lose any time that he 
may be away from his job, and he must clear through 
the medical department before resuming work. 


N the New Republic of February 7 is an interesting 
article on the accumulation of capital in the United 
States during 1922, by David Friday, president of the 
Michigan Agricultural College, formerly professor of 
political economy at the University of Michigan and 
financial advisor to the Department of the Treasury. 
_ He estimates the total of capital accumulation—ex- 


_ cess of production over consumption—to be well over 


ten billion dollars. 

While not giving exact figures, President Friday 
traces the sources of these savings as follows: some- 
thing over 50 per cent by people of large means who 
own corporate and government securities, including 
officers who receive large salaries and are usually im- 


- portant stockholders; around 25 per cent by those who 


receive salaries and wages, whether from business en- 
terprises or from governments; possibly 15 per cent by 
people engaged in the wholesale and retail trade; and 
approximately 10 per cent by farmers. 

These savings are slightly less than one-sixth the 
total net income of the United States in 1922—an in- 
come somewhat over sixty billion dollars. 


The saving of those receiving salaries and wages is 


an interesting item. In 1922 “the fear of depression 
and unemployment was still in the hearts of men, and 
the savings of this group expanded in an unusual man- 
ner. Probably at no time have the savings of the great 
mass of people in this country been larger than during 
the latter part of the year 1922. Certainly 


the notion that a large distribution of the national in- 


come among the laboring classes militates against abun- 
dant capital accumulation finds little support in the 
events of the past year.” 

“Immediately, the funds thus saved were taken to 
the investment market, deposited in banks, paid to life 
insurance companies and building and loan associations, 
employed in the payment of debt, or used by the cor- 
porations or individuals who made them to employ 
labor and material for the construction of durable 
goods. Ultimately, they resulted in an addition to the 


nation’s tangible wealth or to our claims against people 
abroad. The buildings which we have erected, the ex- 


tensions which have been made to our public utilities 
and our railroads, the improvements in our highways 
and pavements, the betterments on our farms, the addi- 
tion to our stock of durable goods like furniture and 
automobiles ; these represent the capital which we have 
accumulated during the year. In addition we have 
imported several hundred million dollars of gold from 
abroad and have acquired half a billion of government 
securities. We have also sent some hundreds of mil- 
lions as immigrant remittances and foreign relief to the 
needy of other nations.” 

“The sum of these stands as a striking achievement. 
It should silence most of the jingoist talk concerning 
the danger of foreign competition to this nation. No 
nation or group of nations can threaten seriously our 
economic supremacy. We are within striking distance 
of an economic order where the means of well-being 
shall be established for all.” 
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REDUCTION OF WASTE IN OPERATING DEPARTMENTS OF LARGE | 
RETAIL STORES’ 


By Puiip J. REILty’ 


N former meetings of the Taylor Society attention 
has been given to the results of certain investiga- 

tions by management engineers, of waste in industry 
and the most effective methods that have been used in 
its reduction. 

At the invitation of your Managing Director, this 
paper has been prepared to indicate the results of cer- 
tain recent studies in waste reduction that were made 
by a number of representative department stores. 

In a recent compilation of the operating expenses of 
301 department stores for the year 1921,° it is shown 
that the total expense for these stores was 27.8 per cent 
of the sales and the net profit was only 3.1 per cent of 
the total net sales for that year. In other words, the 
operating expenses were about nine times the amount of 
the net profits. 

This high expense reflects somewhat the difficulty 
that has been encountered in 1921 in readjusting op- 
erating expenses to declining prices. Retailers have 
been greatly concerned as to the size of the necessary 
spread between the original cost of merchandise and the 
retail price, which spread is represented by the operating 
expenses. The task of reducing this by eliminating 
every element of waste has been conscieftiously tackled 
by most large retailers during the past two years. Al- 
though the purpose of this paper is to indicate the line 
of inquiry that has been followed merely by one group* 
of stores, doubtless many similar instances could be 
cited by other large retailers not represented within 
this group. 

Some examples of specific economics that have been 
effected are given, as these may have suggestiveness to 
other retailers who are studying the reduction of waste 


in their operating departments. 


1 Paper presented at a meeting of the Taylor Society, New 
York, Nov. 24, 1922. : 

* Associate Director, Retail Research Association. 

* Made by Bureau of Business Research, Graduate School of 
Harvard University; see Bulletin 
No. 33. 

*Members of the Retail Research Association, New York. 


I. REDUCTION OF WASTE IN LABOR 


1—Selling Departments 


One of the outstanding problems in store manage- 
ment is the maintenance of an adequate staff of ef- 
ficient personnel to give the prompt service at all times 
that a critical purchasing public demands. This prob- 
lem is difficult because the volume of retail trade varies 
considerably as between different hours in the day, dif- 
ferent days in the week and different months in the 
year. For example, morning hours from 9 to 11 are 
somewhat inactive. Although shoppers appear in in- 
creasing numbers from 11 to 3, about one-fourth of the 
salespeople are absent during each of these hours for 
lunch. Most stores do over 13 per cent of their total 
volume in December and only 6 per cent of their total 
volume in July. 

To provide the staff necessary to render prompt ser- 
vice under these varying demands, requires daily study 
of the placement of the personnel force by departments 
am] continual supervision to prevent any waste in this 
element of expense. 

According to the Harvard Bulletin referred to, sal- 
aries and wages represent the largest single item of 
expense, since they approximate 56 per cent of the op- 
erating expenses of large retail stores. Personnel 
must be nicely balanced to prevent waste during inactive 
periods and to provide prompt service at the peak of the 
demand. 

In the group of stores referred to, the first attempt 
to reduce personnel expense was to set new standards 
by obtaining comparative figures of the per capita sales 
output of salespeople and the production figures for 
non-salespeople in each of the stores, although in the 
latter case it was not possible to obtain this information 
for all positions. 

A survey made in the early summer of 1921 revealed 
the fact that the per capita sales per selling person for 
the same month varied from a low point of $975 in one 
store, to a high point of $2,525 ir another store. 
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An analysis of the figures showing the productivity 
of salespeople by departments was made. This indi- 
cated that, although marked differences in the output 
of individuals in similar selling positions in different 
stores would continue, since they were in part caused 
by differences in the grade of merchandise carried or 
by differences in the clientele served by the various 
stores, nevertheless there was an adequate opportunity 
for reducing the direct selling cost and increasing the 
per capita sales per salesperson in each of the stores. 

When considering various means of reducing this 
large item of wage expense, it was determined that a 
flat reduction in the wages of any group of employees 
was neither desirable nor necessary. 

Vacancies caused by normal turnover of employees 
earning premium wages were, of course, filled in many 
cases with new employees at lower wage levels. The 
principal saving was effected in those stores which dis- 
covered that they were overmanned in certain selling 
positions, by not replacing leaving employees, and by 
transferring superfluous personnel to other departments. 
The ability to do this intelligently existed when figures 
showing individual production and selling costs were 
provided on a comparable basis. Selling tasks or quotas 
were also established for each department and for each 
individual on the basis of past experience and planned 
business. 

In a study of the personnel in certain selling depart- 
ments, it was found that the direct wage expense was 
unduly high in some stores, partly because men sales- 
persons at high wage rates were used solely in these 
departments. Some of these men were unable to sell at 
a reasonable department rate. The selling force of 
these departments in a majority of stores represented 
nearly 75 per cent men. It was found by several stores 
in the group, however, that it was possible not only to 
render satisfactory service, but to reduce the direct 
selling cost by using women almost solely in these de- 
partments in the same selling positions, and substantial 
economies were effected in such stores by manipulat- 
ing the selling force in such departments so that it ulti- 
mately represented only about 10 per cent men. The 
experience of these stores has led the way for other 
stores to replace men who have left, with women sales- 
people. 
In the average retail store, a considerable portion of 
the time of salespeople is unoccupied in the morning 
between 9 and 11 because shoppers do not appear in 
great numbers until about noon. It has been found 
possible to utilize during this period some of the time of 
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salespeople who otherwise might be idle by having them 
work in certain non-selling positions such as those in 
the Receiving and Marking Room. An economical 
practice that has become common is to have salespeople 
check and mark merchandise in a central marking room 
during the first two hours of the morning, since this re- 
sults in the marking room being able to meet the peak 
demands which occur during this period because of the 
receipt of large shipments of merchandise. This plan 
has the additional advantage of using salespeople fa- 
miliar with the merchandise for checking and mark- 
ing it, and it has enabled the Receiving and Marking 
Room to operate with a much smaller force of regular 
employees. 

Considerable reduction in the selling expense has 
been achieved by certain stores through the use of 
part-time salespersons for their peaks of business. One 
store whose peak occurs from 11 to 2 each day and all 
day Saturday, is able to reduce the idle time of its 
former full-time salespersons by employing a force 
of fifty part-time salespersons who report for work all 
day Saturday but who are engaged only from 11 to 
2 on the other days of the week. These short-time per- 
sons employed for twenty-three hours a week replace 
almost the same number of full-time persons that were 
formerly employed. The yearly saving effected in pay- 
roll expense as result of the use of these short-time 
persons approximates $17,000, and those employed for 
the shorter period for the most part are women who 
are not available for full-time positions. 

Maintaining a courteous and dependable force of 
floormen is a serious problem in every store. In large 
stores it is not unusual to find the expense for floor- 
men’s wages runs from $75,000 to $100,000 annually. 
The limitations of this position are such sometimes as to 
drive away the ambitious and developing men and to 
retain. in some cases, only those men who are com- 
placent in an occupation with a restricted opportunity. 

In an effort to reduce the waste caused by the too 
frequent turnover of men floor managers and to im- 
prove the service in certain departments, several stores 
have introduced women in this position. These wom- 
en have rendered a highly efficient service, especially 
in intimate wear departments and children’s depart- 
ments. Because the weekly salary paid ranges from 
$30 to $60 this position has seemed much more attrac- 
tive to women than to men, and as a consequence stores 
using women have obtained a superior type of person. 
In four stores alone, the women section managers repre- 
sent about 50 per cent of the force. Women for this 
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position have been recruited from the force of sales- 
people. As salespeople’s earnings will average under 


$30 weekly, the use of women as section managers has 


opened a channel for promotion. The salaries of wom- 
en in this position have averaged about 10 per cent 
less than the salaries paid to men. 

Considerable waste has been eliminated also by better 
instruction of salespeople. One store found that con- 
siderable shortages in their inventory figures of piece 
goods were caused by salesclerks overmeasuring. Pack- 
ages intercepted before delivery, when measured, 
showed an average overage of two inches on every 
sale. This loss was corrected by thorough instruction. 

In some stores the practice had become rather com- 
mon of sending many small articles intended for ship- 
ping, to a central wrapping desk in the shipping depart- 
ment for proper wrapping. By the thorough instruc- 
tion of salespeople and inspectors in the selling depart- 
ments, it has been possible to reduce greatly the re- 
wrapping of such merchandise in the shipping depart- 
ment and to save most of the extra expense of having 
special wrappers for this work. 

Especial progress has been made in reducing the 
waste caused by salespeople sending merchandise to 
the wrong address. One store was able to eliminate 
almost entirely the number of packages sent to the 
wrong address by the simple expedient of insisting 
upon salespeople printing the initials of the customer 
upon the address label and also by insisting upon their 
repeating the address to the customer. 

2—Non-Selling Departments 

Considerable attention has been devoted to a reduc- 
tion of waste caused by the use of superfluous person- 
nel in non-selling departments. These efforts have been 
particularly effective since in the average store it gen- 
erally is true that more attention is given to the selling 
personnel, although the non-selling usually represents 
about 60 to 65 per cent of the entire store force. 

An important item of expense in every large retail 
store is the delivery service. A thorough review of the 
personnel employed in the delivery department of each 
of the stores and an improvement in the methods used 
in routing, sorting and dispatching, made it possible to 
effect marked savings in the cost of the service by re- 
ducing the personnel employed. 

A notable instance of this was the entire elimination 
of wagon boys by several of.the stores and the partial 
elimination of wagon boys on certain routes by other 


_ stores. This was the result of changes in routes and, 


in some cases, changes in type of delivery vehicles. A 
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clear saving of $2,400 yearly was effected by one store 
alone which reduced the number of helpers used. 

Another store put a task and bonus plan in effect in 
the delivery department. This provided for the pay- 
ment of a bonus of so much per package for all deliv- 
eries above a minimum set for each route. Although 
bonus payments added substantial sums to the earnings 
of the driver, the reduction in personnel resulted in a 
net saving in payroll expense in this store of $3,200 
yearly. 

Marked savings were also made in the delivery de- 
partment in certain stores by reducing the force of 
packers. This was done through the use of padded 
returnable containers for breakable objects such as pic- 
tures, china and glassware, and the use of protective 
covers for trunks, baby carriages, bicycles, etc. In 
one large store alone, this practice resulted in the elim- 
ination of four men in the packing room who were 
formerly employed to especially wrap and crate such 
merchandise. 

Another notable reduction in non-selling payroll ex- 
pense was recently achieved by several stores as a re- 
sult of a study of the personnel used in the cleaning 
department, better scheduling of the work and the adop- 
tion of more efficient standards for store cleaning. The 
annual payroll expense of the force necessary to keep 
certain large stores clean varies from $45,000 to 
$100,000. 

A survey revealed the fact that the expense was high 
in certain stores because part of the work, such as win- 
dow cleaning, was done by outside contractors, and the 
labor cost was needlessly high also in some cases because 
of the employment of personnel that was expensive for 
this sort of work. By establishing new cleaning 
standards, scheduling the work more efficiently, using 
more economical types of labor, having the work done 
during the day and thus avoiding the higher overtime 
expense that is paid for night work, and using mechan- 
ical appliances for cleaning instead of hand labor, not- 
able economies were achieved. 

The savings reported by five stores alone, as result 
of their job analysis of cleaning and by adopting the 
foregoing changes, totaled nearly $40,000. 

Il. REDUCTION OF WASTE IN MATERIALS 

In the industrial field notable progress has been 
made in the last three years by the salvaging of by- 
products and by the standardization of containers as to 
sizes and weights. Large retail stores have also ef- 
fected marked savings by salvaging wrapping supplies 
and standardizing the supplies consumed by them. 
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Containers used for merchandise shipped to large 
stores are now reclaimed and utilized over again so that 
very substantial savings have been effected through the 
reduction of the expense for purchases of new boxes, 
crates, excelsior and tissue. Recently, one store sal- 


- vaged enough excelsior for its own needs and, in addi- 


tion, sold 60 bales of surplus. 

An interesting example of the use of a by-product 
by stores, is the utilization of waste paper for packing 
purposes. One store puts all its old duplicates of sales- 
checks and other forms through a paper shredder and 
uses the slit paper instead of excelsior for china 
packing. 

The most noteworthy progress, however, is being 
made in the standardization of boxes used in connection 
with the sale of merchandise. In a survey made about 
a year ago, it was interesting to find that, although the 
merchandise sold in large stores comes only in standard 
sizes, the boxes purchased by the individual stores al- 
ways varied in size, even when used for the same mer- 
chandise. In other words, although women’s hosiery, 
women’s gloves, men’s tie, etc., were sold precisely in 
the same sizes in every retail store in the country, there 
were no less than 38 different sizes of boxes used for 
women’s hosiery, 26 different sizes of boxes used for 
women’s gloves, and 19 different sizes used for men’s 
ties. Two or three standard sizes for each article men- 
tioned will meet every need. 

At the time this survey was. made it was found that 
there were no fewer than 737 different sizes of Christ- 
mas boxes alone used in the various stores; whereas, 
every purpose can be served by an assortment of sizes 
that will total under 100, including jewelry boxes. 

This survey resulted in establishing sizes for certain 
standard boxes for all stores and the adoption of these 
standard sizes has already accomplished large savings 
in the supply expense. For instance, it was found that 
the majority of stores were using a box for men’s cloth- 
ing that was really five inches needlessly long. In some 
cases, the weight of board was needlessly heavy. By 
adopting the standard sizes and weights recommended 
for suit boxes, one store saved $500 on a single order. 

It was found that folding boxes would serve certain 
purposes for which set up boxes were formerly used. 
The adoption of the folding box resulted in a saving 
of 20 per cent in box costs. 

The adoption of the standard sizes enabled one store 
to discontinue ten sizes of boxes formerly carried. 

By standardizing their gift boxes and adopting uni- 
versal sizes, another store dropped 60 sizes. 
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Standardization studies are now in progress with ref- 
erence to weights and sizes of wrapping paper. Cases 
were found where stores were using paper that was 
needlessly heavy for wrapping merchandise, particu- 
larly when customers carried the purchases. By sub- 
stituting a paper ten pounds lighter to the ream than 
formerly used, a saving in wrapping paper expense 
of $2,000 a year will be effected by one large store. 

It was found to be a common practice to use a fair 
grade tissue paper costing from $.80 to $1.25 a ream 
for rough packing purposes. This purpose could be met 
by a tissue that could be obtained in quantities for 
$.40 a ream. Standards were urged upon the stores 
for the use of each grade of paper so as to reduce 
this item of expense. Further economy is obtained by 
using for many purposes a smaller sheet instead of the 
20 x 30 size which has been the traditional stock size. 

A large item of wrapping expense is the heavier 
twines. The price of this has so risen at times as to 
make its use for certain purposes almost prohibitive. 
Twines have been standardized and stores now use only 
four or even three where formerly from five to ten dif- 
ferent kinds were used. Cotton twines have replaced ex- 
pensive heavier twines for certain purposes. Stores also 
have been urged to use gummed tape as a substitute 
for twine, since tape will serve many purposes with 
some savings in expense. 

Standardization studies have also been undertaken 
covering the size and grade of merchandise bags and 
envelopes which are used so largely for “taken” pur- 
chases. This is now under way and it will result in 
considerable savings by having smaller-sized envelopes 
used in many cases as a substitute for larger and more 
expensive sizes. 

The method of marking merchandise and the type of 
labels and tickets used have been studied and are grad- 
ually being standardized. 

Standards have been set as to the best use of certain 
labels, marking tags and pin tickets for the marking of 
merchandise, which will result in a unit cost of marking 
lower than any standard of the past. 

Labor saving appliances for making and attaching the 
marking devices are gradually becoming standardized 
in all stores. 

In addition to the economy resulting from the stand- 
ardization of materials, many extra savings have been 
made by more intelligent use of the materials that have 
been standardized. It had been a practice, for in- 
stance, in certain stores to wrap entirely certain large 
articles like rugs to be delivered locally. This has been 
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discontinued by certain stores, although, in some cases, 
the ends of the rugs are still wrapped. Elaborate pro- 
tective wrappings on house furnishing articles, victrola 
records, etc., have been omitted, as these goods can be 
delivered locally in good condition without wrapping 
when the drivers use ordinary care in handling. 

One store alone by a careful supervision of the use 
made of wrapping supplies reduced its supply expense 
from a cost of 1.3c per transaction to 4c a transaction. 


III. REDUCTION OF WASTE IN EQUIPMENT 
Much study has been devoted to the better use of 


labor saving equipment and the better utilization of. 


mechanical appliances so as to save hand labor. 

In the delivery department of one store, better 
planning and scheduling of the delivery equipment 
permitted more economical loading of trucks, which 
resulted in the removal of four wagons from certain 
routes during nine months in the year with a saving of 
$5,000 a year. 

In another store, by a re-arrangement of the physical 
layout of the shipping department and a change in the 


sorting table to permit more advantageous handling of 


packages, it was possible to reduce the personnel and 
save $4,300 in salaries. 

In a survey as to the locations where cash registers 
could best be placed, a number of departments in cer- 
tain stores were found equipped with registers where 
they were neither desirable nor necessary. Recommenda- 
tions were made as to the best placement of all ma- 
chines so as to save the cost of needless additional 
equipment. The importance of proper placement of 
registers will be realized when it is stated that a certain 
register commonly used in large retail stores costs 
about $800 each, and that many large stores will have 
in use from 50 to 100 such registers. 

The laundry expense of four large stores has been 
reduced by the purchase of laundry machines and by 
doing the laundry work in the stores. One store esti- 
mates that the saving effected by doing the work itself 
as compared with the lowest contract it could effect 
with an outside laundry, is $13,000 yearly. Another 
store accomplished a clear saving of $708 within the 
first three months of operating its own laundry, and 
expects to save $6,000 annually after the first year. 

The layout of a number of departments has been 
changed to speed the flow of work. Portable tables 
have been installed in the marking rooms of most of 
the stores to save the expense of needless rehandling 
of goods after checking and marking. Such tables per- 
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mit conveying goods to reserve stock rooms without re- 
handling. 

A special.truck is in use in several of the stores to 

save rehandling and breakage of china when it is con- 
veyed from the selling department to the packing room. 
One type of truck has reduced the breakage to 5 per 
cent of the former amount and it does the work of two 
men. 
Many extra savings have been achieved by the adop- 
tion of labor saving devices to replace hand labor. 
Special reports have been furnished to each store on 
most of the devices which can be commonly used. 

The savings represented merely by the instances 
given in this paper of the efforts made by one group 
of stores to reduce waste in their various departments 
aggregate over $100,000. The figures quoted repre- 
sent merely those savings that have actually been re- 
ported by certain stores as having resulted from their 
research studies. Naturally, these represent only a 
part of the savings that have rewarded the efforts of 
large stores throughout the country to reduce or elim- 
inate waste in their operating departments. 

In conclusion it should be emphasized that studies 
of the sort mentioned in this paper indicate that rep- 
resentative department stores throughout the country 
have followed the lead of industry and are showing a 
widespread interest in practical research work. At 
present, stores are more interested than ever in an- 
alyzing their established practices and methods; check- 
ing these up carefully with practices and methods found 
in other stores; weighing all facts impartially in the 
true spirit of research; and then changing their prac- 
tices and substituting those which offer the most prom- 
ise for more economical operation and distribution. 


DISCUSSION 
The Consulting Engineer's Point of View 

T IS generally agreed upon by the department store 

managers themselves that the retail store costs of 
distribution are too great, but the conception that it is 
possible to reduce this cost by research is quite a 
new one, and so far as I know, the Retail Research 
Association was the first organization to attack the 
problem in a systematic manner. There are a number 
of sources of information available to the department 
store man which enable him to determine the general 
average of expenses, but as is always the case with some 
managers, there seems to be a general tendency to use 
these figures to prove that the organization is as good 
as the average. It is comparatively simple for any well- 
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organized concern to equal or better these average fig- 
ures since an average always includes low as well as 
high figures. 

After reading and listening with a great deal of inter- 
est to this tantalizing paper and comparing the experi- 
ences contained therein with my own in the department 
store field, I feel tempted to ask: Is Mr. Reilly giving 
a complete story of results? 

He calls our attention to the fact that 56 per cent 
of the expenses of the department store are in salaries 
and wages, and many large department stores number 
their employees by the thousands. Every management 
engineer knows that in most lines of work, savings in 
personnel costs by scientific research, standardization 
and control, of from 10 to 50 per cent are quite within 
the range of possibilities, yet he doesn’t even give us 
old timers the satisfaction of saying, “I told you so! I 
knew it would work in department stores as well!” 

I do not presume that the Retail Research Associa- 
tion makes any pretense of developing scientific man- 
agement in the stores of its members, but I believe it 
necessary, since this paper has been delivered before the 
Taylor Society and will be printed in its BuLLETIN, 
to utter a word of caution lest someone should mis- 
understand. Such things as the following cannot be 
dignified by the term of scientific management, and I 
do not believe Mr. Reilly intended to give that im- 
pression. 

1. Hiring new people at lower wages. Scientific 
Management stands for high wages and low produc- 
tion costs. 

2. Changing from men to women workers to reduce 
wage expense. Scientific management requires that 
the worker shall be scientifically fitted to the job. In 
some cases it has been shown that women were better 
fitted for the work than men, but one gets the impyes- 
sion that the dominating motive is to get cheaper help. 

3. Happy ideas, machinery and other labor-saving 
devices are not necessarily scientific and as a matter of 
fact usually are not. They exist in many of the most 
poorly-managed companies. It is the manner of de- 
vising the method that determines whether or not it is 
scientific. 

Mr. Reilly says that on the various things mentioned, 
four stores reported savings of $100,000; that is, 
$25,000 each. One single store that I am familiar with 
by the application of the scientific methods made a 
saving of several times Mr. Reilly’s aggregate and I 
know that they did not complete the job. 

Knowing department store managers as I[ do, I have 
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a sympathetic knowledge of the difficulties that Mr. 
Reilly’s workers must have encountered ; but also know- 
ing Mr. Reilly’s work as I do, I cannot help but feel 
that he is not giving a complete story of results. 

It would have been interesting and helpful had the 
author of the paper given us a description of his meth- 
ods of investigation ; for instance, his methods of meas- 
urement of the output of non-selling workers. If any 
department store manager will make such measurements 
in the proper way, he will discover possibilities of sav- 
ing much larger than shown in this paper. 

Neither has he told us anything about his control 
methods, though I have no doubt he could give us some 
interesting material there. My experience is that most 
department stores have little conception of what scien- 
tific control can do for them. They usually have highly 
specialized accounting and expense reports, but how 
many have output reports based upon scientific stand- 
ards or standard units? 

On standardization he is more profuse in his illus- 
trations ; they look good, but for some reason the sav- 
ings are not as great as I should have expected. Also, 
he has spoken only of standardization as applied to ma- 
terials. It is possible to make great savings by applying 
the same principles to policies, methods, equipment, 
tools, and so on. ity 

I wish to emphasize the difference between the ex- 
change of statistics and information concerning meth- 
ods which have “grown up,” and real scientific experi- 
ment to determine the one best way. In my paper be- 
fore this Society printed in Vol. 7, No. 1 of the But- 
LETIN of the Society, I said, “Scientific management 
may be briefly described as the application of the high- 
est degree of coordination and control on the basis of 
scientifically determined standards of policies, mate- 
rials, equipment, tools and methods.’ Scientific man- 
agement therefore does not consist of copying the 
methods—even the best methods—of other institutions. 
The exchange of ideas is a very wholesome practice 
and department stores are exceedingly mindful of this 
fact. I know of no other institutions that are so liberal 
in the giving of information, or willingness to take ad- 
vantage of it. But while this is a step in advance of 
the old practice of secrecy, it cannot and should not 
replace experimental research work. In the paper men- 
tioned I described, for instance, a very complete test 
of bookkeeping machines. Previous to making this 
test the company concerned had studied a report issued 
by an organization of department stores, which listed 
the machines which were most frequently used, and in 
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addition had sent one of their representatives on an ex- 
tended tour of the country to inspect machines in use. 
As a result of the tour the company decided upon one 
make of machine; but our test, which extended over a 
period of six weeks, showed that this machine was the 
third best, and that by purchasing the machine with the 
best record, which had previously not even been con- 
sidered as a “dark horse,” there was a possible saving 
of $20,000 the first year. 

Another example that might be cited. An analysis 
of the trucking of merchandise from the elevators to the 
delivery room showed that because of the layout it was 
necessary to truck a large percentage of merchandise 
900 feet each trip. Scientific analysis enabled us to cut 
this to 100 feet. 

The opening of mail was performed by sales clerks 
who were unemployed in the morning. There were 
twenty of these workers and the work was very inef- 
ficiently done. By standardizing the task and employ- 
ing workers permanently, utilizing their time the bal- 
ance of the day on other work, the mail was much more 
satisfactorily opened with two people. 

In another case it was necessary to move the Ac- 
counts Payable Department from one location to an- 
other. In studying the possibility of making this move 
it was discovered that the room assigned was not large 
enough to accommodate the desks. An abnormally 
large desk was used and we found by analysis that the 
reason for this was large books of account. Further 
analysis of the unit of space, the ledger sheet, showed 
that the book could be reduced 60 per cent in size by 
reducing the page 60 per cent in size. The smaller 
books made smaller desks possible, and this again made 
it possible to get the desks into the new room assigned. 

Scientific research on the question of complaints 
showed that these could be reduced to an astonishingly 
low number by analyzing the causes of these complaints 
and applying the remedy. In one case over 1000 com- 
plaints a month were entirely eliminated by this sort 
of detail analysis. This meant not only the elimination 
of the cost of handling the complaints, but the elimina- 
tion of the loss of good will. 

By analysis of the records of workers throughout 
the entire establishment, it was learned that many er- 
rors could be eliminated by better training. 

Mr. Reilly mentions a study of routes to determine 
whether or not packages were economicaly delivered. 
There are very diverse possibilities for performance 
along this line. Exchange of information will give lit- 
tle more than the facts that some people deliver pack- 
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ages for $.15, and others for as high as $.40, whereas 
scientific analysis of the problem will uncover the fol- 
lowing conditions : 

1. Most routes have not been determined by a care- 
ful study of the territory and therefore involve much 
useless traveling. 

2. Wagons leave with only a partial load when a 
better distribution would give all a full load. 

3. Merchandise is not properly dispatched, and some 
drivers lose two or three hours of their working time 
every day waiting at the store. | 

A scientific analysis of the packing methods of almost 
any department store will show the possibility of elim- 
inating 25 to 30 per cent of the expense. 

As Mr. Reilly has shown us, department stores are 
full of waste and the cost of retail distribution can be 
very greatly reduced. While improvement through 
the exchange of information is a good beginning, it be- 
hooves progressive stores to establish at once a real 
scientific research department, not as an exchange bu- 
reau, but one which will by analysis and experiment 
investigate each problem in terms of its particular con- 
ditions. It is practically impossible to exchange infor- 
mation on delivery problems in different cities with 
any hope of accomplishing satisfactory results. Con- 
ditions in each town are different from those in other 
towns. 

Scientific management requires a new viewpoint. 
Those department stores that are satisfied to be as good 
as the average cannot appreciate this viewpoint, but 
any who have made an effort to determine the possi- 
bilities of scientific research will not rest satisfied until 
they have determined the one best method under par- 
ticular circumstances, for the one best method will so 
far exceed the average method as to leave the average 
store far in the background. 

Dr. Person in his admirable paper last night pre- 
dicted an era of intense competition. This intense 
competition is at present being felt by the department 
stores and the effort to improve it is largely in the hands 
of the merchandise managers. A very large percentage 
of the expense, however, is on items which are ordi- 
narily not under the control of the merchandise man- 
ager, and these items offer a great virgin field for re- 
search. The Retail Research Association has made a 
good beginning, but let us hope it is not the end. The 
first stage in the betterment of industrial methods is 
comparative study of existing methods; but the final 
stage is that scientific experimentation which discovers 
the best possible methods. 
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COMMUNICATIONS 


_ At the Fall meeting of the Society a year ago I called 

attention’ to the fact that the principal development of 
scientific management took place during a period of 
continuously rising prices—from the late eighties until 
the peak in 1920—and that the methods and even the 
principles which were found so satisfactory under easy 
business conditions must be thoroughly scrutinized if 
the future of scientific management is to be as signifi- 
cant as its past. 

I was therefore particularly pleased to listen to Mr. 
Person’s paper on “Shaping Your Management to Meet 
Developing Industrial Conditions,”? at the recent New 
York meeting. In that paper he dealt in a capable and 
foresighted manner with the managerial problems ahead 
of us. He showed that to meet those problems the 
significance of scientific management must be realized 
fully—in selling and finance as well as in production, 
and from the point of view of a business as a whole as 
well as from the departmental point of view. If the 
proponents of scientific management appreciate the real 
nature, so ably pointed out in Dr. Person’s paper, of 
the management problem during the next ten years, 
and if they appreciate the applicability of their prin- 
ciples to every phase of the management problem as 
presented in that paper, then the future achievements 
of scientific management will be even greater than those 
of the past. 


‘Henry H. 


HE paper by Dr. Person, at the recent meeting of 

the Society,? has raised a number of important 

questions about managerial policy which will bear a con- 

siderable amount of discussion. One question in par- 

ticular warrants attention, namely, the question of sales 
policy. 

It is the ambition of every enterprise to grow and 
to expand into a large business, which means con- 
cretely, to enlarge its sales. But it is just in the man- 
ner in which that enlargement of sales is carried out 
that the difficulty lies. For obviously in times of ex- 
pansion when everything is booming and prices are ris- 
ing, the expansion of sales occurs. And after a period 
of growing sales there inevitably comes a period of 
declining sales. 

Now the reason for that change apparently is this: 
when prices are rising buyers are increasing their pur- 


1 Bulletin of the Taylor Society, Vol. VI, No. 6. 


*“Shaping Your Management to Meet Developing Industrial 
Conditions”; Vol. VII, p. 211. 
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chases, egged on in no small measure by salesmen who 
predict even higher prices. Purchasers therefore “buy 
for the rise” and continue to buy more, the more prices 
rise. Inventories or stores grow and then suddenly 
prices begin to fall. Then it is discovered that every- 
one has overbought and the sales of a company, which 
have soared, drop practically to nothing. Manifestly, a 
buyer who has stacked up beyond his needs will, when 
depression comes, be out of the market until his over- 
stocks have been reduced. 

Thus it so frequently happens that a company or an 
industry which has had extraordinary increases in sales 
during prosperity must practically close down for 
months afterwards because its sales have practically dis- 
appeared. 

From the point of view of management the concep- 
tion of sales needs further scrutiny. When one pro- 
ducer sells to another, or to a distributor, from the 
point of view of management the goods “sold” have 
merely passed from one stage to another stage in the 
process of production and distribution. They haven’t 
been sold until they have passed into the hands of the 
final consumer or user. They are still goods in process. 
And if through sales acceleration and rising prices, 
one stage overbuys and builds up its stores, it is just 
as detrimental as if the machine shop, let us say, loaded 
up on castings; when the shop stops its loading up, 
the foundry must shut down until the large store of 
castings has been used up. 

If the aim of management is to stabilize and regu- 
larize production, then overselling is just as bad as the 
underselling which it produces, as cause and effect. 
A few organizations have realized this and have for- 
mulated a sales policy accordingly. The long term view 
of sales means that the sales of one organization can- 
not exceed the sales of the organizations to which it 
sells. When for short periods the sale of, say cloth, 
exceeds the sale of the garments made from that cloth, 
then it is obvious that, sooner or later, the sales of 
cloth must fall off until the excess purchases of cloth 
are used up. 

There are good grounds for believing that the fever- 
ish activity in production and sales of 1919 and the 
early months of 1920 was due to such overselling or 
overbuying, from the consequences of which we are 
just escaping. 

We may face a period of falling prices or rising 
prices considered from the long term view. But in 
either case we shall undoubtedly have short periods of 
expansion and contraction, of prosperity and depression. 
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In general a period of depression and curtailed indus- 
trial activity will last as long as it is necessary to use 
up the accumulated stocks due to overbuying in the 
period of prosperity. A sales policy which fosters over- 
buying must pay the penalty of reduced sales later, for 
in the long run the sales of one organization cannot 
exceed the sales of the organizations to which it sells 
its product. 

The raw materials and equipment of one enterprise 
are but finished products of other enterprises, just as 
the materials-in-process of one department of a single 
enterprise are the finished products of other depart- 
ments of that enterprise. The series of processes be- 
tween the first step of securing crude material from 
nature and the final step of delivering a commodity to 
consumers is one great enterprise of which specialized 
manufacturing and distributing are departments. The 
principle of balanced inventories applies to the whole as 
well as to the parts, and should be basic in sales policy. 

L. K. Frank. 


REVIEWS 


Factory Storekeeping : the Control and Storage of Ma- 
terials. By Henry H. Farquhar. McGraw-Hill 
Book Co., New York, 1922, pp. xi, 182. 


The special importance that has attached to inventories dur- 
ing the past two years makes Mr. Farquhar’s book of special 
timeliness. In a good many cases the amount of the loss that 
had to be taken in writing down the inventories of industrial 
plants was only partly due to the shrinkage in market values 
that was beyond individual control ; many industrial plants paid 
an additional penalty for not having kept the quantity of in- 
ventory under strict control, and for allowing speculative pur- 
chasing to take the place of purchasing for reasonable manutfac- 
turing requirements. Perhaps the lesson that the recent de- 
pression has taught us will cause Mr, Farquhar’s book to be 
more widely read and carefully studied than might be the 
case in more heedless times. 

It is a small book, but it contains a succinct analysis of the 
problem of stores control, and outlines principles and methods 
well worth rving. It is in no sense dogmatic as to method, 
but the sound principles discussed in it are good dogma, as 
sound principles must ever be. 

The materials of production are the food of industry. With- 
out an adequate and steady supply of them, it is ill nourished ; 
with them it can live oye Bn a well-balanced diet or gorge 
itself to repletion, using t wastefully or well, according 
to its eeping ability. 

Materials are valuable and should be well cared for; an 
excessive supply ties up capital unnecessarily and increases the 
risk of loss due to depreciation of both market value and qual- 
ity; an inadequate supply disorganizes the work of production 

increases its cost; waste of material is just plain waste, 
like war, and plague, and graft; failure to guard and account 
for valuable material means inefficiency, temptation to thievery 
and carelessness, and, perhaps worst of all, ignorance of costs, 
which is a cardinal sin against customer, competitor, and self. 
These are major phases of the problem of factory storekeeping, 
and consideration of them should guide the reader of Mr. Far- 
quhar’s book in his study of the methods, both general and 
specific, suggested for dealing with them. 
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Precision in the control of processes and of funds, for in- 
stance, is generally admitted to be desirable. Why not precision 
in the control of material? Knowledge as nearly exact as 

ible for what we need in the way of material, when we heed 
it, where and how it should be stored, how long it takes to get 
it, what it is going to cost or has cost, how much in units and 
value we already have, whether we are getting the quality we 
pay for, whether we have too much or too little capital tied up 
in inventory, whether our stocks are being handled expeditiously 
or at minimum cost—real knowledge concerning these and sim- 
ilar points is essential to effective factory management. 

The methods of obtaining and using this knowledge, as 
pointed out by Mr. Farquhar, are sensible and well founded in 
practice. A great many plants have enclosed stores depart- 
ments and some sort of stock record or stock balance sheets, 
but there is still a surprisingly large number in which a physical 
inventory must be relied upon to tell what is the count and 
value of material on hand. Surprisingly few also are the cases 
in which the stock records form an integral part of a cost 
and accounting scheme which provides current and even rea- 
sonably accurate information about inventories and material 
costs in production. Even when such a fortunate co-ordina- 
tion of records exists, adequate connection with the production 
mene oy and purchasing is frequently missing. Good stores- 

eeping is a function with many points of contact in an indus- 
trial organization, and Mr. Farquahr has very ably shown its 
comprehensive nature. It is worthy of more than casual atten- 
tion, and it is to be hoped that Mr. Farquhar’s exposition of the 
subject will be widely read and carefully studied. 

It is to be regretted that what is perhaps the most important 
illustration in book (Fig. 5, p. 61, Four-column balance of 
stores sheet) had to be so reduced in scale for printing as to be 
dificult to read. In the main, however, the book is well got 
up and readable, with logical and useful chapter divisions. It 
is indeed gratifying to find a book on factory storeskeeping that 
recognizes the importance of classification and symbolization 
of materials and continuous material accounting as int 
= of the general accounting scheme for business. r. 

arquhar might very well have given them even more extended 
treatment. 

Only with respect to details or certain specific suggested 
methods can one find reason to differ with the author. He 
refers somewhere to the operating importance of occasional 
“tremendous trifles,” and this serves to bring to mind one which 
is not mentioned in the book. That is the importance of having 
specific price information on the purchase order, so that there 
shall be no delay in entering values on balance of stores sheets 
and notices of receipt or issue of material. Primary depend- 
ence on the invoice for this information always leaves in sus- 
pense an appreciable number of transactions, and hampers the 
work of the material planning, cost, and accounting departments. 
Negligence or laziness in the purchasing department is often 
the only obstacle to be overcome in this matter. Insistence on 
having prices and terms detailed on the purchase order will 
speed up the material accounting and make it more useful 
because then more nearly current. Perhaps other “trifles” will 
be found worthy of discussion and debate among those in- 
terested in factory storeskeeping. No better fate could await 
Mr. Farquhar’s book, which we trust will attain wide circu- 


lation. 
J. D. Watsn, 


Trade Association Activities and the Law. By Frank- 
lin D. Jones. McGraw-Hill Book Company, New 
York, 1922, pp. xii, 360. 


This book, according to the author, “has a twofold purpose; 

first, an endeavor is made to explain... the meaning and 

e of the laws regulating competition ; second, a summary 

is presented of that great group of lawful activities in which 

our trade associations are steadily achieving results of vast 
benefit to industry and to the nation.” 


1Sanderson & Porter, New York. 
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